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Abstract  
 
Attention-deficit/hyperactivity disorder (AD/HD) is marked by deficits in attention, 
hyperactivity and impulsivity (American Psychiatric Association, 1994). The current 
DSM-IV conceptualisation of AD/HD as comprising of separate, but related, Inattention 
(IA) and Hyperactivity/Impulsivity (H/I) dimensions have been supported in confirmatory 
factor analytic (CFA) studies. Despite being one of the most extensively studied 
childhood disorder, there is a lack of research on AD/HD in non-western populations. 
Research on AD/HD in Asian countries, particularly, is limited. To date, no study has 
comprehensively investigated the characteristics of AD/HD in a Malaysian sample. The 
current study had 4 major aims. The first aim of the study was to investigate how the IA 
and H/I symptoms groups vary by age, gender, and age by gender interaction. The second 
aim of the study was to obtain prevalence rates of DSM-IV AD/HD and the three 
subtypes (i.e., Predominantly Inattentive Type, AD/HD-IA; Predominantly 
Hyperactive/Impulsive Type, AD/HD-H/I; and Combined Type, AD/HD-C) within this 
population. This was examined for boys and girls separately, and together. The third aim 
of the study was to investigate the internal validity of DSM-IV AD/HD using single 
source confirmatory factor analysis (CFA), while the fourth aim of the study was to 
examine trait, source and error variance of the AD/HD symptoms using the CFA 
multitrait (IA and H/I) by multisource (parent and teacher) approach (CFA MT-MS). All 
the CFA and CFA MT-MS analyses were conducted separately for boys and girls and 
used scores recoded via the binary method, as opposed to the ordinal scoring method. The 
sample consisted of 934 Malaysian schoolchildren aged 6-12 years (436 boys: mean age 
8.86 years; and 498 girls: mean age 9.02 years). Parent and teacher ratings of the  
Abstract 
 
xii
 
Disruptive Behavior Rating Scale (DBRS: Barkley & Murphy, 1998) was obtained in two 
languages: English and Malay. The English and Malay language versions of the DBRS 
demonstrated functional equivalency. Based on parent-teacher agreement, the prevalence 
rate of DSM-IV AD/HD was 2.1%, with prevalence rates of the AD/HD-IA, AD/HD-H/I, 
and AD/HD-C subtypes as follows: 1.3%, 0.3 %, and 0.3%. The gender ratio was 2.1:1, 
in favour of boys. Boys were rated higher than girls by both parents and teachers on the 
IA and H/I symptoms. Age differences were found for teacher ratings of the IA and H/I 
symptoms. Younger children were rated higher than older children, suggesting an age 
effect. There were higher teacher ratings of IA symptoms in 7- year olds compared to 11- 
and 12- year old and higher teacher ratings of H/I symptoms in 9-year olds compared to 
11- and 12-year olds. Across all age groups parent ratings were significantly higher than 
teacher ratings on the H/I subscale for boys and girls. Single source CFA supported the 
two-factor structure of AD/HD (IA and H/I) in a Malaysian sample for both parent and 
teacher ratings of boys and girls. CFA multitrait (IA and H/I) by multisource (parents and 
teachers) (MTMS) indicated a significant amount of source variance for both parent and 
teacher ratings and for boys and girls. There was more source than trait variance for 
parent rated IA and teacher rated H/I for all participants and for boys. Findings for the 
girls were reversed. There was more source than trait variance for parent rated H/I and 
teacher rated IA for girls. Unique to the current study is the use of binary as opposed to 
ordinal data to run the CFA and MTMS analysis.  The implications of the findings for the 
conceptualisation, assessment, treatment, psychometric properties of AD/HD rating scales 
and the recognition of AD/HD in the Malaysian population are discussed. Suggestions for 
future research are offered. 
    Chapter 1: Overview of attention-deficit/hyperactivity disorder 
 
1
CHAPTER 1: OVERVIEW OF ATTENTION-DEFICIT/ HYPERACTIVITY 
DISORDER 
1. Introduction 
Attention-deficit/hyperactivity disorder (AD/HD) is one of the most extensively 
studied and most common childhood disorders of our time (APA; American Psychiatric 
Association, 1994). AD/HD is characterized by levels of inattention and/or hyperactivity-
impulsivity that is developmentally inconsistent with age and impairs social, academic or 
occupational functioning (APA, 1994). An individual exhibiting symptoms of inattention 
may experience difficulty sustaining attention when performing tasks or when playing, may 
be absent-minded in daily activities, is easily distracted and fails to follow through on 
instructions (Fischer, Barkley, Smallish & Fletcher, 2004; Newcorn et al., 2001; Lawrence 
Houghton, Tannock, Douglas, Durkin, & Whiting, 2002). Symptoms of hyperactivity may 
appear as restlessness and squirminess, excessive speech, inability to remain seated when a 
situation requires it, acting as if “driven by a motor” and “always up on the go” (DuPaul, 
Power, Anastopoulos, & Reid, 1998b; Tannock, 2000). Symptoms of impulsivity in an 
individual may manifest itself by the tendency to blurt out answers prematurely, to 
experience difficulty delaying responses or deferring gratification, the inability to sustain 
inhibition and the propensity to interrupt or intrude on others (Neef, Bicard & Endo, 2001, 
Nigg, 2000, 2001; Murphy & Barkley, 1996; Scheres et al., 2004). 
AD/HD is categorized under ‘Disorders usually first diagnosed in infancy, childhood 
or adolescence’ by the Diagnostic and Statistical Manual of Mental Disorders 4th Edition 
(DSM-IV; APA, 1994) and subcategorized under the ‘Attention Deficit and Disruptive 
Behaviour Disorders’ category. Six or more symptoms of ‘Inattention: IA’ or six (or more) 
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symptoms of ‘Hyperactivity/Impulsivity: H/I’ are required to be present for at least six 
months for DSM-IV diagnosis (APA, 1994). A full description of the DSM-IV AD/HD list of 
symptoms is provided in Appendix A. The current diagnosis of AD/HD based on DSM-IV 
criteria require some symptoms to be present before the age of seven, which must then be 
observed across at least two settings (e.g., at home and at school or work) (APA, 1994).  
In the first chapter of the introduction, various aspects of the hyperactivity disorder 
known as Attention-Deficit/Hyperactivity Disorder (AD/HD) based on its current 
conceptualization in the Diagnostic and Statistical Manual-4th Edition (DSM-IV; APA, 1994) 
will be presented. This study will use the term AD/HD to refer to the hyperactive disorder. 
Where the conceptualization of AD/HD is based on earlier versions of the DSM, the reader 
will be informed and this fact will be highlighted. Prior to the current conceptualization of 
AD/HD being presented, a historical overview of the nomenclature for AD/HD is provided 
and discussed. This section of the study is given great emphasis considering the degree of 
evolution the disorder has gone through since it was first identified and brought to attention. 
It will be shown that changes to the disorder over time affect how it is understood and brings 
to the surface issues surrounding its validity.   
Next, the prevalence rate of AD/HD is discussed at length considering the focus of 
this research. Studies based on parent, teacher and parent-teacher ratings of AD/HD 
prevalence rates will be presented and discussed. The reader’s attention is directed to the 
cross-cultural findings of AD/HD prevalence rates and how they compare with the current 
prevalence rate by DSM-IV. This review will show that, at present, there is a lack of AD/HD 
research in Asian populations. Most Asian research on AD/HD has been conducted in China, 
Japan and India. This study will focus on another Asian country, Malaysia (for a brief 
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description of Malaysia, the reader is referred to Appendix B). In Malaysia, no study has 
been conducted on the prevalence rate for DSM-IV AD/HD in a Malaysian school children 
sample. This is possibly due to the lack of AD/HD research in this population. Thus the 
prevalence rate of AD/HD in Malaysian children remains unexplored. There is also currently 
no study that has been conducted on the gender and age differences of DSM-IV AD/HD in a 
Malaysian sample of school children.  
The aim of carrying out research into AD/HD within the Malaysian populations stems 
from the need to establish and add to the current literature on AD/HD as well as spur more 
research on the disorder. Data on AD/HD within the Malaysian population are also needed to 
provide information for policy planning and allocation of funds and resources in Malaysia. 
On a wider scale, research stemming from less studied populations like Malaysia may be able 
to provide more diverse ethnographic and geographic data on AD/HD.  
This review highlights studies of DSM-IV AD/HD prevalence rates, gender ratios and 
age findings in children from samples conducted mainly across North American, European 
and South American countries and, to a lesser extent, in Asian and Middle Eastern countries. 
This section will also discuss the developmental progression and co-morbidity of AD/HD. 
Etiologies and theories of AD/HD will then follow. Next, diagnostic and assessment issues of 
AD/HD are presented followed by treatment of AD/HD and conclude with the aims of 
chapter 1. The chapter will end with a conclusion and a statement of the aims for this chapter.  
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2. Historical Overview and Changes to the Conceptualisation and Diagnosis of AD/HD 
2.1 Early History 
One of the earliest observations of AD/HD in children was by physician Alexander 
Crichton (1798). Crichton described symptoms not unlike the symptoms of DSM-IV AD/HD 
Inattentive subtype. The children that he saw were otherwise healthy individuals albeit with a 
marked deficit in attention. He defined this condition as ‘the incapacity of attending with 
necessary constancy to any one object’ (1798, p.270).  He pointed out a genetic basis for the 
condition among others and noted that this condition of ‘mental restlessness’ diminished with 
age. Crichton also stressed the incapacitating effects this condition had on the development 
of the child in social and academic settings.   
Another early description of AD/HD was by George Still, a paediatrician, in 1902. In 
his series of lectures, Still described children he came across in his practice who were 
aggressive, had difficulty sustaining attention, lacked inhibition, were defiant and resistant to 
discipline and demonstrated excessive emotion. He noted that boys were three times more 
likely to be affected than girls. Still suggested an underlying neurological deficit due to nerve 
cell changes for the lack of inhibitory control and sustained attention exhibited by these 
children. He attributed the “particular psychical conditions with … an abnormal defect of 
moral control” (1902, p.1008). Both Crichton (1798) and Still (1902) noted that the children 
they observed were displaying behaviours that were developmentally inappropriate and were 
displaying them before age 8, suggesting an age-referenced criterion.  
Building on Still’s suggestion of an organic cause for the behavioural problems, 
Tredgold (1908) suggested mild brain damage as a cause. During an encephalitis epidemic a 
decade later, Tredgold’s neurological basis was supported when children who survived were 
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seen displaying attention and impulse control difficulties and hyperactivity. He termed these 
cluster of symptoms ‘postencephalitic behaviour disorder’ (Barkley, 1990; Kessler,1980). 
This term was brief. During the mid 1950’s and 1960’s ‘minimal brain damage’ and 
‘minimal brain dysfunction’ (MBD) replaced ‘postencephalitic behaviour disorder’. These 
newer terms were based on studies on the effects of traumatic pregnancies and birth 
experiences, childhood head traumas and measles that subsequently lead to the conclusion 
that frontal lobe damage was somewhat responsible for this ‘restlessness’ syndrome (Levin, 
1938).  
 MBD was replaced by ‘hyperactivity syndrome’ later in the 1960’s when it was realized 
that the term MBD was used rather broadly to include symptoms not necessarily 
demonstrated by brain pathology (Kirk, 1963; Laufer & Denhoff, 1957; Laufer, Denhoff & 
Solomons, 1957). Children who were previously categorized as MBD were regrouped under 
‘hyperactivity syndrome’ as they displayed additional symptoms of inattention and 
impulsivity (Stewart, 1970; Stewart & Olds, 1973). 
2.2 DSM -II  
The earliest official description of the hyperactivity disorder was introduced in DSM-
II in 1968 (APA, 1968) and came under the term “Hyperkinetic Reaction Disorder”. The 
primary characteristic of the disorder was overactivity with inattention and impulsivity as 
secondary characteristics.  
2.3 DSM-III  
Based largely on the investigations by Douglas and colleagues in the 1970s (e.g., 
Douglas & Peters, 1979), the third edition of the DSM shifted its focus from hyperactivity (in 
DSM-II) to inattention and impulsivity (DSM-III; APA, 1980).The disorder was renamed 
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“Attention Deficit Disorder” (ADD; APA, 1980). Symptoms were reorganized into three 
separate dimensions (inattention; impulsivity; and hyperactivity), making up a total of 14 
symptoms. Children with maladaptive levels of inattention (three of five symptoms), and 
impulsivity (three of five symptoms), were afforded a diagnosis of “Attention Deficit 
Disorder without Hyperactivity “(ADD). Children who displayed maladaptive levels of 
motor activity (two to four symptoms) in addition to disturbances in inattention and 
impulsivity were given a diagnosis of “Attention Deficit Disorder with Hyperactivity 
(ADD/H).  
2.4 DSM-IIIR  
AD/HD underwent another revision in the revised edition of DSM-III, DSM-IIIR 
(APA, 1987). DSM-IIIR (APA, 1987) redefined the disorder and reorganized the 14 
symptoms into a single list of symptoms encompassing inattention, impulsivity and motor 
hyperactivity. It was termed “Attention Deficit/Hyperactivity Disorder” (AD/HD; APA, 
1987). For diagnosis, a child would have to present at least 8 out of 14 symptoms. These 
symptoms need not necessarily be across inattention, hyperactivity and impulsivity areas. For 
children displaying only ‘attention’ deficits though, an alternative diagnosis of 
“Undifferentiated Attention Deficit Disorder” (UADD) was given.  
2.5 DSM-IV 
Exploratory factor analytic (EFA: e.g., Bauermeister, Alegria, Bird, Rubio-Stipec, & 
Canino, 1992; DuPaul, 1991; Lahey et al., 1988a), and confirmatory factor analytic studies 
(CFA: e.g., Amador-Campos, Forns-Santacana, Guardia-Olmos & Pero-Ceboller, 2006; 
Beiser, Dion, & Gotowiec, 2000; Gomez, Harvey, Quick, Scharer & Harris, 1999; Gomez, 
Burns, Walsh & DeMoura, 2003; Gomez, Burns, Walsh & Hafetz, 2005; Zuddas, Marzocchi, 
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Oosterlaan, Cavolina, Anciletta & Sergeant, 2006) have supported the conceptualization of 
AD/HD by the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV; APA,1994) as being a two-factor structure comprising ‘Inattention’ and 
‘Hyperactivity/Impulsivity’. Three subtypes were listed. The ‘AD/HD Predominantly 
Inattentive Type: AD/HD -IA’ is given when individuals exhibit six (or more) symptoms of 
inattention, but less than six symptoms of hyperactivity-impulsivity that have persisted for at 
least six months (APA,1994, p.80). Individuals presenting with six (or more) symptoms of 
hyperactivity-impulsivity, but less than six symptoms of inattention, that have persisted for at 
least six months, is given a diagnosis of ‘AD/HD Predominantly Hyperactivity/Impulsivity 
Type: AD/HD-H/I’. A diagnosis of ‘AD/HD-Combined Type: AD/HD-C’ is given when an 
individual presents with six (or more) symptoms of ‘inattention’ and six (or more) symptoms 
of ‘hyperactivity-impulsivity’ that have persisted for at least six months (APA, 1994, p.80). 
In addition to other diagnostic criteria (i.e., age of onset, duration), DSM-IV (APA, 1994) 
required that symptoms lead to significantly debilitating impairment within the home, school 
or work environment that is observable across two or more situations (e.g., at home and at 
school).  
 In summary, the conceptualisation of AD/HD has gone through various changes 
throughout its history. The current conceptualisation of AD/HD by DSM-IV (APA, 1994) 
sees it being made up of two distinct dimensions of IA and H/I. Chapter 2 will discuss in 
more detail issues surrounding the nomenclature of AD/HD.   
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3. Prevalence of AD/HD  
The worldwide-pooled prevalence of ADHD in non-referred children and adolescent 
samples was 5.29% based on a recent systematic review and meta-regression analysis of 
worldwide prevalence of ADHD (Polanczyk, de Lima, Horta, Biederman & Rohde, 2007). 
This figure approximates the DSM-IV estimate of around 3% to 5% for AD/HD prevalence 
rate (APA, 1994). The review had included ICD-10 (International Classification of Diseases; 
World Health Organization, 1993) and DSM-III, III-R and IV diagnostic criteria. The ICD-10 
is used more often in clinical settings whereas DSM is used more widely in research 
(Sørensen, Mors, & Thomsen, 2005).  
The current study adopts the DSM-IV (APA, 1994) conceptualization of AD/HD. 
Reported prevalence rates of DSM-IV AD/HD has found rates ranging from as low as 1.4% 
(Zuddas et al., 2006) to as high as 19.8% (Gadow et al., 2000). This difference in prevalence 
rates reflects the angle of the study undertaken (Barkley, 2006) namely whether parent, 
teacher, or parent and teacher ratings were obtained, whether the samples were from clinical 
or community populations, the gender and age of the sample, the respective subtypes of 
AD/HD being studied and whether the study was cross-cultural. To a certain extent, it is also 
a reflection of the conceptualization of AD/HD that is adopted (i.e., DSM-III, DSM-IIIR or 
DSM-IV).  
In 2005, a meta-analytic review of studies employing AD/HD rating scales based on 
the various DSM editions (i.e., DSM-III, DSM-IIIR, DSM-IV) found that prevalence rates in 
studies using DSM-IIIR AD/HD diagnostic criteria exhibit an average of 9.1% compared to 
an average of 15.4% when using DSM-IV AD/HD diagnostic criteria (Woo & Rey, 2005). In 
other words, a higher prevalence rate was reported when DSM-IV was used instead of earlier 
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DSM editions. One explanation for this could be the introduction of the three DSM-IV 
AD/HD subtypes (i.e., AD/HD-IA; AD/HD-H/I; AD/HD-C) (Faraone, Sergeant, Gillberg, & 
Biederman, 2003).  
This section of the review will present studies that have investigated DSM-IV AD/HD 
and subtype prevalence (AD/HD-IA, AD/HD-H/I & AD/HD-C) based on parent only, 
teacher only, and parent-teacher ratings. These studies are presented in Table 1. All the 
studies reviewed in Table 1 have been limited to non-clinical children and adolescent 
populations except where indicated otherwise. It has been shown that AD/HD and subtype 
prevalence rates are higher when obtained through a single informant (i.e., parent only; 
teacher only) compared to multiple informants (parents and teachers) (Polanczyk et al., 2007). 
With this, differences between prevalence rates of DSM-IV AD/HD and subtypes, as rated by 
parents and teachers, will be presented. A review of gender and age differences in prevalence 
rates will follow.  It will be shown that males exhibit a higher prevalence rate than females 
and in the majority of cases this rate decreases with age. As the sample in the current study is 
a Malaysian sample, the country of origin of the studies reviewed is given great emphasis.  
3.1 Prevalence studies based on parent only ratings  
As shown in Table 1, a number of studies have investigated the prevalence of DSM-
IV AD/HD using parent ratings. These studies have reported DSM-IV ADHD prevalence 
rates of ranging from 3.8% (Kroes et al., 2001) to 16.1% (Pineda et al, 1999). For example, 
Graetz, Sawyer, Hazell, Arney and Baghurst (2001) surveyed a nationally representative 
Australian sample of 3597 children and adolescents aged between 6 to 17 years. Based on 
parent reports from the Diagnostic Interview Schedule for Children Version IV (DISC-IV; 
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Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000), the study reported an overall 
prevalence rate of 7.5%.  
In a sample of 600 Ukrainian children, Gadow et al. (2000) reported a prevalence rate 
of 19.8% for overall DSM-IV AD/HD. The study had also included a US (United States of 
America) normative sample for the CSI-4 (Gadow & Sprafkin, 1999) of 443 children aged 9 
to 12 years. For the US sample, prevalence rates were reported as 9.7% for overall AD/HD.  
The study found significantly higher prevalence rates in the Ukrainian sample compared to 
the US sample. In a Turkish study of 1,425 students in Sivas province, Turkey, parents rated 
9.6% of the child and adolescent sample as exhibiting DSM-IV AD/HD (Ersan, Dogan, 
Dogan & Somer, 2004).  
3.2 Prevalence studies based on teacher only ratings 
Studies on the prevalence of DSM-IV AD/HD have also been conducted using 
teacher ratings. Table 1 presents the findings from these studies. The highest reported DSM-
IV AD/HD prevalence rate was 17.8%, reported by Baumgaertel, Wolraich and Dietrich 
(1995) and Wolraich, Hannah, Pinnock, Baumgaertel and Brown (1996). In the Baumgaertel 
et al. (1995) study, teacher reports of disruptive behaviour disorders using DSM-III, DSM-
IIIR and DSM-IV criteria were obtained. Although not shown in Table 1, the study found a 
significant increase in the prevalence rate of attention deficit disorders from 9.6% based on 
DSM-III criteria to 17.8% based on DSM-IV criteria. This increase was attributed to the 
higher number of cases identified with the introduction of the predominantly IA subtype and 
the predominantly H/I subtype in DSM-IV.  
In a replication of the Wolraich et al. (1996) study, Wolraich, Hannah, Baumgaertel 
and Feurer (1998b) obtained 214 teacher reported prevalence rates for 4323 children (from 
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kindergarten to 5th grade) across 10 schools in Tennessee, USA. Teachers completed a 
questionnaire consisting of DSM-IV disruptive behaviour disorders. The prevalence rate of 
16.1% reported in the study was almost similar to that reported by Baumgaertel et al. (1995).  
The lowest prevalence rate of DSM-IV AD/HD as rated by teachers was by a study in 
Oman, at 5.1% (Al-Sharbati, Al Adawi, Al-Hussaini, Al Lawati & Martin, 2004a). The 
prevalence rates, however, were obtained from 708 teacher ratings of an all female sample. 
As will be demonstrated later, regardless of rater (parent or teacher), females were 
consistently rated lower than males on overall DSM-IV AD/HD and subtypes. The rest of the 
reported prevalence rates of teacher only ratings of DSM-IV AD/HD symptoms as shown in 
Table 1 ranged from 5.8% (Magnusson, Smari, Gretarsdottis & Prandardottir, 1999) to 17.7% 
(Gadow, Sprafkin, & Nolan, 2001).   
 3.3 Prevalence studies based on both parent and teacher ratings     
As DSM-IV requires AD/HD symptoms be displayed across two or more situations 
for a diagnosis, prevalence rates obtained from both parent and teacher ratings could provide 
a more precise estimate. Table 1 shows three studies that obtained DSM-IV AD/HD 
prevalence rates of the sample population based on parent only, teacher only and parent-
teacher ratings (Ersan et al., 2004; Gomez et al., 1999; Zuddas et al., 2006). In two of the 
studies (i.e., Gomez et al.,1999; Zuddas et al., 2006), prevalence rates of DSM-IV AD/HD 
were relatively lower in parent-teacher ratings compared to parent only or teacher only 
ratings. For example, Gomez et al. (1999) carried out an Australian study of 1272 children 
aged between 5 to 11 years employing parent and teacher ratings of the DSM-IV AD/HD 
Rating Scale (AD/HD RS: DuPaul, 1991). For parent only ratings of all participants, overall 
prevalence was 9.9%. Overall DSM-IV AD/HD prevalence was 8.8% when teacher only 
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ratings were analysed. However, when parent and teacher ratings were analysed together, the 
rate for overall DSM-IV AD/HD prevalence dropped to 2.4%. This rate is very close to the 
estimated prevalence rate of AD/HD by DSM-IV (APA, 1994).  Similarly, the prevalence of 
DSM-IV AD/HD in Italian children aged between 6 to12 years old dropped to 1.4% when 
parent-teacher ratings were analysed as compared to parent only (2.5%) and teacher only 
(8.6%) ratings (Zuddas et al., 2006). However, in another study (Ersan et al., 2004), parent-
teacher ratings of DSM-IV AD/HD (8.1%) were slightly higher than teacher only ratings 
(7.3%) but lower than parent only ratings (9.6%).  
Other reported DSM-IV AD/HD prevalence rates obtained from both parent and 
teacher ratings combined, according, to Table 1 is as follows;  8.7% in Nigerian children 
(Adewuya & Famuyiwa, 2007), 12.3% in Iranian children (Hebrani, Abdolahian, Behdani, 
Vosoogh, & Javanbakht, 2007), 11.3% in Colombian children (Pineda, Lopera, Palacio, 
Ramirez & Henao, 2003) and  6.5% in Greek 7 year olds (Skounti, Philalithis, Mpitzaraki, 
Vamvoukas, & Galanakis, 2006).  
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Table 1  
Studies of DSM-IV AD/HD Prevalence Rates in Worldwide Non-Clinical Children and Adolescent Population Based on 
Parent and/or Teacher Ratings 
Author/s 
 
Country Sample  
size    
 
Males in 
sample 
(%) 
 
 
Age  
(yrs) 
 
Informants   Gender  
Ratio 
M : F 
Prevalence (%) 
Adewuya & 
Famuyiwa (2007) 
Nigeria 1,112   Not 
specified 
 
7-12 Parent and 
teacher 
2:1 8.7 
Al-Haggar et al. 
(2006)* 
Egypt 356  Not 
specified 
7-12 Parent and 
Teacher 
3:1 79.5 
Al-Sharbati et al. 
(2004a)** 
Oman 708   0 6-14 Teacher   _ 5.1 
Al-Sharbati et al. 
(2004b)*** 
Oman 1502 100 6-13 Teacher   _ 7.8 
Amador-Campos et 
al. (2006) 
Spain 1,285 51.3 1 (G) Parent and 
Teacher 
2:1 6.5 
Baumgaertel et al. 
(1995) 
Germany 1,077 Not 
specified 
5-12 Teacher 2.8:1 17.8 
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Bener et al. (2006) Qatar 2,000 51.7 6-12 Teacher 3.2:1 9.4 (6-12yrs) 
13.0 (6-9yrs), 
6.1 (10-12yrs) 
 
Benjasuwantep et 
al. (2002) 
Thailand 433 48 7-12 Parent 1.09:1 
(F : M) 
6.5 
Cuffe et al. (2005) USA 10,367 51.2 4-17 Parent 2.4:1 6.0 
Ersan et al. (2004) Turkey 1,425 52.9 6-15 Parent and 
Teacher 
1.8:1 9.6 (P) 
7.3 (T) 
8.1 (P and T) 
 
Gadow et al. 
(2000) Study 1 
USA 443 51.4 9-12 Parent 1.3:1 9.7 
Gadow et al. 
(2000) Study 2 
Ukraine 600 8.3 10-12 Parent 2.4:1 19.8 
Gadow et al. 
(2001) 
USA  531 (P 
rated) 
398 (T 
rated) 
Not 
specified 
 
3-5 Parent and 
teacher 
2.1:1 8.1 P (M) 
3.9 P (F) 
22.4 T (M) 
12.9 T (F) 
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Gaub & Carlson 
(1997a) 
USA 2,744 52 K-5 
(Grade) 
Teacher   _ 8.0 
Gimpel & Kuhn 
(2000) 
USA 253 54 2-6 Parent   _ 9.5 
Gomez et al. 
(1999)  
Australia 1,275 47.4 5-11 Parent and 
teacher 
2.5:1 (P) 
3.3:1 (T) 
5.3:1 (P 
and T) 
9.9 (P) 
8.8 (T) 
2.4 (P and T) 
Graetz et al. (2001) Australia 3,597 Not 
specified 
 
6-17 Parent   _ 9.4 (6-12 yrs) 
6.8 (12-14 yrs) 
Hebrani et al. 
(2007) 
Iran 1083 51 5-6 Parent and 
teacher 
2.7 : 1 12.3 
Kroes et al. (2001) The 
Netherlan
ds 
2,290 53.1 6-8 Parent   _ 3.8 
Magnusson et al. 
(1999) 
Iceland 429 47 6-8 Parent and 
teacher 
2.8:1(P) 
8.7:1(T) 
4.7 (P) 
5.8 (T) 
Montiel-Nava et al. 
(2002) 
Venezuela 1,141 Not 
specified 
 
4-12 Teacher   _ 7.2 
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Mugnaini et al. 
(2006) 
Italian 1,891 50.4 6.6-7.4 Teacher 2.7 : 1 7.1 
Nolan et al. (2001) USA 3,006 54 3-18 Teacher   _ 15.8 
Pineda et al. (1999)  Colombia 540 50 4-5 
6-11 
12-17 
Parent 1.5: 1 16.1 
Pineda et al. (2003) Colombia 330 54 4-17 Parent and 
teacher 
  _ 11.3 
Rohde et al. (1999) Brazil 1,013 49 12-14 Parent and 
child 
1 :1 5.8 
Skounti et al. 
(2006) 
Greece 1,708 52.2 7 Parent and 
teacher 
2:1 6.5 
Wolraich et al. 
(1996) 
Study 1 
 
Germany 
 
1,077 
 
Not 
specified 
 
 
1-4 (G) 
 
Teacher 
 
2.8:1 
 
17.8 
Wolraich et al. 
(1996) 
Study 2 
 
 
USA 
 
 
8,258 
 
Not 
specified 
 
 
 
K-5 (G) 
 
 
Teacher 
 
 
2.6:1 
 
 
11.4 
 
Wolraich et al. 
(1998b) 
USA 4,323 Not 
specified 
5-12 Teacher 2.5:1 16.1 
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Zuddas et al. 
(2006) 
Italian 1575 
(Parent 
ratings)  
 
1085 
(Teacher 
ratings)  
53 
 
 
 
55 
6-12 Parent and 
teacher 
  _ 2.5 (P) 
8.6 (T) 
1.4 (P and T) 
Note : * = clinical sample; ** = all female sample; *** = all male sample; P = Parents; T = Teachers, M = Male; F = Female; 
Yrs = yrs; G = Grade; K = Kindergarten; USA = United States of America; AD/HD-IA = Attention-Deficit/Hyperactivity 
Disorder Predominantly Inattentive Type; AD/HD-H/I = Attention-Deficit/Hyperactivity Disorder Predominantly 
Hyperactive/Impulsive Type; AD/HD-C =  Attention-Deficit/Hyperactivity Combined Type.  
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3.4 Gender Differences in AD/HD Prevalence Rates 
Males with AD/HD outnumber females (Canino et al., 2004; Costello, Mistillo, 
Erkanli, Keeler, & Angold, 2003; Ford, Goodman & Meltzer, 2003). Male to female ratios 
provided by DSM-IV range from 4:1 for community samples to a higher ratio of 9:1 in clinic 
samples (APA,1994). One possible reason suggested for the disproportionately higher 
number of AD/HD males than females in clinical settings is the phenotypic expression of 
AD/HD symptoms in males that lead to more referrals than females (Gaub & Carlson, 1997b). 
However, the gap between males and females in clinic samples may be closing. A US study 
reported a recent 3 fold increase in females being referred for AD/HD as compared to a 2 
fold increase in males (Robison, Skaer, Sclar, & Galin, 2002). Indeed, Graetz, Sawyer and 
Baghurst (2005) found the ratio of boys to girls among Australian children who met criteria 
for DSM-IV AD/HD to be 2.2 : 1, a ratio more likely found in community rather than 
referred samples.    
As shown in Table 1, with the exception of a Thai study (Benjasuwantep, 
Ruangdaraganon, & Visudhipan, 2002), males displaying AD/HD symptoms outnumber 
females even though the gender composition in a majority of the studies is proportionate, 
thereby suggesting a gender effect. These male to female ratios of children and adolescents in 
community samples for DSM-IV AD/HD ranged from 1.3:1 (Gadow et al., 2000) to 2.8:1 
(Magnusson et al., 1999) in parent only ratings studies; 2.5:1 (Wolraich et al., 1998b) to 8.7:1 
(Magnusson et al., 1999) in teacher only ratings studies; and between 1.8:1 (Ersan et al., 
2004) to 5.3: 1 (Gomez et al., 1999) in parent-teacher ratings studies. In the Gadow et al. 
(2000) study, mothers rated boys significantly higher than girls across overall AD/HD and its 
subtypes. A similar pattern of gender differences in prevalence rates was exhibited in 
Australian children (Graetz et al., 2001). Although the study did not provide the number of  
    Chapter 1: Overview of attention-deficit/hyperactivity disorder 
 
19
 
boys and girls in the sample, boys were rated higher than girls on all subtypes with ratios as 
follows; AD/HD-IA, 2.2:1; AD/HD-H/I, 1.7:1; AD/HD-C, 4.6:1. Similarly, in a community 
study by Gomez et al. (1999), both parents and teachers rated boys higher than girls for 
overall AD/HD and its subtypes. The gender ratio reported in the study was boys to girls, 5:1. 
For parent ratings of boys, the overall prevalence of AD/HD was 14.5%, with prevalence for 
the three subtypes as follows: AD/HD-IA, 6.8%; AD/HD-H/I, 3.6%; and AD/HD-C, 4.1%. 
Parents in the sample rated girls lower than boys on overall prevalence rate (5.7%) and 
subtype prevalence rates; AD/HD-IA, 1.9%; AD/HD-H/I, 1.9%; and AD/HD-C, 1.8%. 
Correspondingly, teacher ratings of boys produced a prevalence rate of 13.8% for overall 
AD/HD, 8.9% for AD/HD-IA, 1.5% for AD/HD-H/I and 3.5% for AD/HD-C, while teacher 
ratings of girls produced a lower overall prevalence of DSM-IV AD/HD (4.2%); AD/HD-IA, 
3.0%; AD/HD-H/I, 0.3% and AD/HD-C, 0.9%. When both parent and teacher ratings were 
combined, boys in the sample maintained a higher overall and subtypes prevalence rate of 
DSM-IV AD/HD than girls.  
Girls who met criteria for DSM-IV AD/HD were more likely to be diagnosed with 
DSM-IVAD/HD-IA while boys were more likely to be diagnosed with DSM-IV AD/HD-H/I 
(Carlson, Shin & Booth, 1999; Milich, Balentine & Lynam, 2001). Gadow et al. (2001), 
however, found that boys and girls were diagnosed with the AD/HD-C subtype the most 
often, with the AD/HD-HI subtype least often in parent and teacher ratings of boys and the 
AD/HD-IA subtype least often in parent ratings of girls.  
Compared to males, females with AD/HD were more likely to have greater 
intellectual impairments, exhibit less hyperactivity symptoms (Gershon, 2002) and report less 
internalizing and externalizing problems (Gaub & Carlson, 1997b). In a study comparing 
males and females who met symptom criteria for DSM-IV AD/HD with those who did not,  
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Graetz et al. (2005) found that males with AD/HD symptoms were more impaired than 
females with AD/HD symptoms in the AD/HD-H/I and AD/HD-C group, but were equally or 
less impaired when compared with females in the AD/HD-IA group. Additionally, this study 
found that females exhibiting H/I type symptoms were, in general, not more impaired than 
their control counterparts. This finding brings into question the validity of the H/I subtype for 
females in community samples (Graetz et al., 2005). The study also found that females with 
AD/HD-IA were to a degree, equally or even more impaired than females with AD/HD-C. 
This may have an impact on the need for females with AD/HD-IA to be given equal or more 
priority in terms of treatment than previously done.  
 
3.5 DSM-IV AD/HD Subtypes Prevalence 
DSM-IV lists three AD/HD subtypes (i.e., AD/HD-IA, AD/HD-H/I and AD/HD-C) 
but does not provide prevalence rates for them (APA, 1994). Numerous studies have been 
conducted to investigate DSM-IV AD/HD subtypes prevalence in non-clinical samples of 
children and adolescents. A number of these studies are listed in Table 2. As can be seen, a 
majority of the studies reported AD/HD-IA as the most prevalent and AD/HD-H/I as the least 
prevalent subtype (Adewuya & Famuyiwa, 2007, Baumgaertel et al., 1995; Gaub & Carlson, 
1997a; Gomez et al., 1999; Nolan, Gadow, & Sprafkin, 2001; Wolraich et al., 1996). 
Reported prevalence rates of the AD/HD-IA subtype in these studies ranged from 4.5% 
(Gaub & Carlson, 1997a) to 9.9% (Nolan et al., 2001). For the AD/HD-H/I subtype, 
prevalence rates were lowest in the Gomez et al. (1999) study at 0.9% and highest in 3.9% in 
the Baumgaertel et al. (1995) study.  
Three out of eighteen studies reported AD/HD-H/I as the most prevalent subtype in 
their sample (Gadow et al., 2000, study 2; Gadow et al., 2001; Pineda et al., 1999). For  
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instance, in the Gadow et al. (2000) study the AD/HD-H/I subtype was the most prevalent at 
8.5% Ukrainian children while the AD/HD-IA subtype was most prevalent in the US sample 
(6.5%). The AD/HD-C was the least prevalent in the Ukrainian sample at 4.2% while the 
AD/HD-H/I and AD/HD-C subtype were equally less prevalent at 1.6% each in the US 
sample. The prevalence rates for the AD/HD-H/I and AD/HD-C subtypes were also 
significantly higher in the Ukrainian sample compared to the US sample.  
In a sample of Icelandic and Colombian children, AD/HD-C was found to be the most 
prevalent subtype (Magnusson et al., 1999; Pineda et al., 2003). As seen in Table 2, AD/HD-
C was most prevalent when Icelandic parents rated male children and equally prevalent with 
AD/HD-H/I when parents rated female children (Magnusson et al., 1999). These findings 
more closely reflect findings in clinical samples where AD/HD-C is the most common 
AD/HD subtype diagnosed (e.g., Al-Haggar et al., 2006). 
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Table 2 
 Studies investigating DSM-IV AD/HD Subtypes Prevalence in Normative Samples of Children and Adolescents 
 Author/s Country AD/HD-IA (%) AD/HD-H/I (%) AD/HD-C (%) Total AD/HD (%) 
Adewuya & 
Famuyiwa (2007) 
Nigeria 4.9 1.2 2.6 8.7 
Al-Haggar et al. 
(2006) * 
Egypt 36.4 18.7 44.9 79.5 
Baumgartel et al. 
(1995) 
Germany 9.0 3.9 4.8 17.8 
Ersan et al. (2004) 
 
 
Turkey 3.0 (P); 2.3 (T) 4.4 (P); 1.5 (T) 2.1 (P); 3.5 (T) 
 
8.1: 9.6 (P) ; 7.3 (T) 
 
Gaub & Carlson 
(1997a) 
USA 4.5 1.7 1.9 8.0 
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Gadow et al. (2000) 
Study 1 
 
Gadow et al. (2000) 
Study 2 
 
USA 
 
   Ukraine 
 
6.5: 7.5 (M); 5.6 (F) 
 
9.7 (M); 4.8 (F) 
 
1.6: 1.3 (M); 1.9 (F) 
 
12.4 (M); 4.8 (F) 
 
1.6: 2.2 (M); 1.0 (F) 
 
6.2 (M); 2.3 (F) 
 
9.7: 11.0 (M) ; 8.4(F) 
 
19.8: 28.3 (M); 11.9 
(F) 
Gadow et al. (2001) USA 1.1 (P/M); 0.8 (P/F) 
4.0 (T/M); 3.5 (T/F) 
4.8 (P/M); 2.3 (P/F) 
7.9 (T/M); 5.3 (T/F) 
2.2 (P/M); 0.8 (P/F) 
10.5 (T/M); 4.1(T/F) 
8.1 (P/M); 3.9 (P/F) 
22.4 (T/M);12.9 (T/F) 
Gimpel & Kuhn 
(2000) 
USA 2.0 3.6 4.0 9.5 
Gomez et al. (1999) Australia 4.2 : 6.8 (P/M); 1.9 
(P/F) 
5.8: 8.9 (T/M); 3.0 
(T/F) 
1.6: 3.0 (P+T/M); 
0.5 (P+T/F) 
2.7 : 3.6 (P/M); 1.9 
(P/F) 
0.9: 1.5 (T/M); 0.3 
(T/F) 
0.2: 0.2 (P+T/M); 
0.2 (P+T/F) 
 
2.9 : 4.1 (P/M); 1.8 
(P/F) 
2.1 : 3.5 (T/M); 0.9 
(T/F) 
0.6: 1.0 (P+T/M); 
0.2 (P+T/F) 
 
9.9:14.5 (P/M); 5.7 
(P/F) 
 
8.8: 13.8 (T/M); 4.2 
(T/F) 
2.4: 4.2 (P+T/M); 
0.8 (P+T/F) 
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Graetz et al. (2001)  Australia 3.7 
 
1.9 
 
1.9 
 
9.4 (6-12 yrs) 
6.8 (12-14 yrs) 
 
Magnusson et al. 
(1999) 
Iceland 
 
0.5 (P/M); 0.5 (P/F) 
4.6 (T/M); 1.2 (T/F) 
2.0 (P/M); 1.0 (P/F) 
2.0 (T/M); 0.0 (T/F) 
4.5 (P/M); 1.0 (P/F) 
4.0 (T/M); 0.0 (T/F) 
7.0 (P/M); 2.5 (P/F) 
10.5 (T/M); 1.2 (T/F) 
Montiel-Nava et al. 
(2002) 
Venezuela 1.1 0.4 5.7 7.2 
Nolan et al. (2001) USA 9.9 2.4 3.6 15.8 
Pineda et al. (1999) 
 
Colombia 
 
5.1 (M) 
3.4 (F) 
1.7 (4-5 yrs) 
6.0 (6-11 yrs) 
5.1 (12-18 yrs) 
9.9 (M) 
7.1 (F) 
13.8 (4-5 yrs) 
9.3 (6-11 yrs) 
2.3 (12-18 yrs) 
4.8 (M) 
1.9 (F) 
2.8 (4-5 yrs) 
7.1 (6-11 yrs) 
0 (12-18 yrs) 
19.8 (M) 
12.3 (F) 
18.2 (4-5 yrs) 
22.5 (6-11 yrs) 
7.3 (12-18 yrs) 
Pineda et al. (2003) Colombia 4.8 0.3 6.4 11.5 
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Wolraich et al. (1996) 
Study 1 
 
Wolraich et al. (1996) 
Study 2 
Germany 
 
 
     USA 
9.0: 12.0 (M); 
5.8 (F) 
 
5.4: 7.2 (M); 
3.5 (F) 
3.9: 6.7 (M); 
1.3 (F) 
 
2.4: 3.8 (M); 
0.9 (F) 
4.8: 5.3 (M); 
2.3 (F) 
 
3.6: 5.3 (M); 
1.6 (F) 
17.8: 13.0 (M); 
4.7 (F) 
 
11.4: 16.2 (M); 
6.1 (F) 
 
 
Note : * = clinical sample; P = Parents; T = Teachers, M = Male; F = Female; Yrs = yrs; AD/HD-IA = Attention-Deficit/Hyperactivity Disorder 
Predominantly Inattentive Type ; AD/HD-H/I = Attention-Deficit/Hyperactivity Disorder Predominantly Hyperactive/Impulsive Type; AD/HD-C =  
Attention-Deficit/Hyperactivity Combined Type
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3.6 Age Differences in AD/HD Prevalence Rates 
AD/HD prevalence rates have been shown to decrease with age (Gomez-Beneyto 
et al., 1994; Graetz et al., 2001). Breton et al. (1999) reported a decrease in the prevalence 
rates of DSM-III-R AD/HD with age in Quebecan children with AD/HD being highest in 
the 6-8 years age group, and lowest in the 12-14 years age group for both genders. In the 
Loeber, Green, Lahey, Christ, & Frick (1992) study, boys aged 7-9 years exhibited the 
highest level of AD/HD compared to boys aged 10-12 years. The younger boys also 
exhibited the fastest progression of onsets from less serious to more severe problem 
behaviours, based on parent ratings (Loeber et al., 1992).  
In a Japanese study, prevalence rates of DSM-IIIR AD/HD for girls declined from 
7.9% in the 4-6 years age range to 2.3% in the 10-12 years age range while prevalence 
rates for boys peaked in the 7-9 years age range (13.7%) before declining in 10-12 year 
olds (5.5%) (Kanbayashi, Nakata, Fujii, Kita & Wada, 1994). As shown in Table 1, 
Graetz et al. (2001) found the prevalence rate of DSM-IV AD/HD in Australian children 
and adolescents increasing from 7.5% (age 6 to 17 years) to 9.4% when only the children 
sample (6 to 12-year olds) was analysed separately, suggesting an age effect. Bener, 
Qahtani and Abdelaal (2006) found a decrease in prevalence of DSM-IV AD/HD from 
13.0% in 6-9 year old Qatari children to 6.1% in the 10 to 12 year olds.  
Younger children were more likely to exhibit a higher prevalence rate of AD/HD-
H/I subtype than older children (Barkley, 1998). In the Gomez et al. (1999) study, 6 year 
olds were rated significantly higher than 10 and 11 year olds for both boys and girls on 
the DSM-IV AD/HD-H/I subtype by parents. Similarly, in the Pineda et al. (1999) study, 
the prevalence rate of AD/HD-H/I was highest in the 4-5 year old group (13.8%), 
followed by 9.3% in 6-11 year olds and, lastly, 2.3% in 12-18 year olds. When analysed 
for overall AD/HD, the Pineda et al. (1999) sample showed the highest prevalence in the 
6-11 years group (22.5%) while the lowest prevalence was in the 12-18 years group 
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(7.3%). In the older age groups, AD/HD-IA was more frequently diagnosed (Amador-
Campos et al., 2006; Pineda et al., 1999). In a study of 2-12 year old Spanish children, 
both parents and teachers perceived more AD/HD-IA symptoms in the older group 
compared to the younger group (Amador-Campos et al., 2006). AD/HD-H/I was higher in 
the younger age group according to parents but higher in the older group according to 
teachers.  
Not all studies show that AD/HD symptoms decrease with age. A study conducted 
by Bhatia, Nigam, Bohra and Malik (1991) in an outpatient paediatric sample showed that 
the prevalence of DSM-III attention deficit disorder with hyperactivity (ADDH) increased 
with age; with the prevalence at ages 3-4 years estimated to be around 5.2%, increasing to 
10% between the ages of 5 and 8 years, and increasing further to 27.7% in 9-10 year olds 
and to 29.2% in 11-12 year olds (Bhatia et al., 1991). However, it is noted that this 
sample may be biased as it was a clinical sample.  
    
 3.7 Rater Differences in AD/HD Prevalence  
DSM-IV (APA, 1994) requires the presence of AD/HD symptoms to be endorsed 
across two or more settings for a diagnosis. In children, these settings will most likely be 
the home and the school environment. In order to obtain ratings of these children’s 
behaviours across at least two settings clinicians rely on parent and teacher reports based 
on either parent - teacher specific questionnaires or through clinician administered parent 
or teacher structured interviews. As seen in Table 1, when parent and teacher ratings of 
the sample were obtained, parents rated higher than teachers in two cases (Ersan et al., 
2004; Gomez et al., 1999). In the Gomez et al. (1999) study, parent ratings were found to 
be higher than teachers, for both boys and girls, on the IA and H/I subscales of the 
AD/HD RS (DuPaul, 1991). However, in the Gadow et al. (2001) study, teacher ratings 
were found to be higher than parent ratings for overall AD/HD and its subtypes and for 
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boys and for girls. Similarly, teacher ratings were higher than parents in Icelandic and 
Italian children (Magnusson et al., 1999; Zuddas et al., 2006). 
Previous studies indicated a positive predictability of teacher reports based on 
ratings obtained through parent reports (Biederman, Faraone, Milberger, & Doyle, 1993; 
Biederman, Keenan, & Faraone, 1990). However, studies have found low to moderate 
correlations for parent and teacher concordance rates (e.g., Amador-Campos et al., 2006; 
Loeber, Green, Lahey, & Stouthamer-Loeber, 1989, Loeber, Stouthammer-Loeber, & 
Green, 1991). For example, Du Paul (1991) calculated interrater agreement based on 
Pearson product-moment correlation coefficients. Parent-teacher agreement was moderate 
for total AD/HD score (r = .53), inattention-hyperactivity (r = .59) and impulsivity-
hyperactivity (r = .46).  
Similarly, Gomez (2007a) reported a low to moderate parent-teacher agreement on 
the IA and H/I subscales of the Disruptive Behavior Rating Scale (DBRS; Barkley & 
Murphy, 1998).  Correlations for parent-teacher agreement of the IA and H/I subscale was 
r = . 41 and r = .36 respectively. This relatively low level of agreement could be a 
reflection of the distinct information that parents and teachers provide across two unique 
settings due to real differences in types of behaviour observed -situation specificity 
hypothesis- or a difference in perception of the behavior being observed -bias hypothesis- 
(Achenbach, McConaughy, & Howell, 1987; Achenbach, 2006; Burns et al., 2003b; 
Gomez et al., 2005; Wolraich et al., 2004). Findings by Gomez (2007a) support the 
situation specificity hypothesis, whereby the different AD/HD behaviours observed at 
home and at school were specific to the situation.  
In terms of who serves as the best informant of symptoms of psychopathology in 
children and adolescents, a review of studies using parent, teacher and child raters of 
behavior, Smith (2007) concluded that parents were better informants than teachers when 
rating internalizing behaviors in younger children (both outpatient and inpatient samples) 
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whereas teachers were better than parents when the sample was older and was exhibiting 
externalizing behaviours. Additionally, the study found that parents and teachers do 
equally well at reporting or rating externalizing behaviours in young outpatient samples 
(Smith, 2007).    
 
3.8 Cross-cultural Differences in AD/HD Prevalence Rates  
The majority of AD/HD research conducted using DSM criteria has been with 
North American samples (Polanczyk et al., 2007). As seen in Table 1, around one-third of 
the DSM-IV based studies of non-referred children and adolescents reviewed were 
American studies. In a more recent meta-analytic study, Polanczyk et al. (2007) found 
that African and Middle Eastern country estimates were significantly lower than North 
American figures, potentially giving the impression that AD/HD is largely an American 
‘phenomenon’. However, the authors concluded that these differences may be attributed 
to methodological variables including diagnostic criteria used (e.g., ICD-10; DSM-, III, 
III-R, IV) and source of information (e.g., parent, teacher, child) rather than cultural 
factors (Polanczyck et al., 2007). In an earlier meta-analytic study, Faraone et al. (2003) 
found that AD/HD prevalence rate in non-North American studies were comparable to 
rates reported by North American studies. This implies the universality of the disorder. 
And this certainly has implications for the advancement of the study of AD/HD and on 
the provision of services for those diagnosed with AD/HD. Additionally, the Faraone et al. 
(2003) study found that prevalence rates were highest when DSM-IV diagnostic criteria 
were used irrespective of the study’s country of origin. 
As exhibited in Table 1, prevalence rates in American studies ranged from 6.0% 
(parent rated) to 16.1% (teacher rated) (Cuff et al., 2005; Wolraich et al., 1998b).  As also 
shown in Table 1, DSM-IV AD/HD prevalence rates were highest in European (Germany, 
17.8%; Ukraine, 19.8%) and South American countries (Colombia, 16.1%) (Baumgaertel 
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et al., 1995; Gadow et al., 2000; Pineda et al., 1999). Table 1 also includes prevalence 
rates of Middle Eastern (Egypt, Oman, Qatar, Iran), South American (Brazil, Colombia, 
Venezuela), Oceanian (Australia), European (Turkey, Germany, The Netherlands, 
Ukraine, Italy, Iceland, Greece, Spain) and African (Nigeria) countries. Only one study of 
DSM-IV AD/HD prevalence rate was conducted in an Asian population (Thailand: 
Benjasuwantep, 2002).  
Prevalence of AD/HD in an Asian population based on earlier DSM versions has 
largely been based on the Chinese population (e.g., Leung, Luk, Ho, Taylor, Mak, & 
Bacon-Shone, 1996; Shen, Wang, & Yan, 1985; Wong & Lau, 1992). Based on DSM-III 
criteria, Leung et al. (1996) reported a prevalence rate of 6.1% in Chinese schoolboys 
comparable to that reported by Shen et al. (1985) at 5.8% in a study of elementary 
schoolchildren in Beijing, China. A Japanese study reported a 7.7% overall DSM-III-R 
prevalence rate (Kanbayashi et al., 1994).Within the South Asian region, an Indian 
sample of 1000 children, between the ages of 3 to 12 years, screened at an outpatient 
pediatric clinic revealed an overall prevalence rate of 11.2% based on DSM-III attention 
deficit disorder with hyperactivity (ADDH) criteria (Bhatia et al., 1991).  
Variations in cross-cultural prevalence rates of AD/HD could be understood from 
a rater-perception perspective, especially for those who come from culturally different 
backgrounds (Gingerich, Turnock, Litfin & Rosen, 1998).  In a study comparing ratings 
by mental health professionals from four different countries, Chinese and Indonesian 
mental health professionals rated children higher for hyperactive-behaviour disorders than 
did their Japanese and American counterparts (Mann et al.,1992). This higher rating is 
possibly due to higher cultural expectations for children to be obedient and to conform. 
Reliance on the description of symptoms for diagnosis, and possibly, the current 
unavailability of a specific diagnostic tool for the identification of AD/HD could also be 
why there is a big range in reported AD/HD prevalence (Scahill & Schwab-Stone, 2000).    
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3.9 Summary of Prevalence Rates  
As pointed out earlier, DSM-IV estimates the prevalence of AD/HD to be between 
3-5% (APA, 1994). DSM-IV AD/HD prevalence rates obtained from separate parent and 
teacher ratings of children and adolescents were relatively higher than rates obtained from 
combined parent and teacher ratings. Males outnumber females. In community samples of 
children and adolescents, the DSM-IV AD/HD-IA was found to be the most prevalent 
subtype in the majority of studies reviewed, while the least prevalent subtype was the 
DSM-IV AD/HD-H/I. In a clinic referred sample, DSM-IV ADHD-C was found to be the 
most prevalent subtype. AD/HD was found to decrease with age. Parents gave higher 
ratings of AD/HD symptoms than teachers in most cases. Studies on DSM-IV AD/HD 
have reported a range of prevalence rates across cultures.  
 
4. Developmental Progression  
DSM-IV lists the age of onset for AD/HD as before age 7 years (APA, 1994). 
Some studies however found the mean age of onset to be earlier i.e., below age 4 years 
(e.g., Connor, Edwards, Fletcher, Baird, Barkley, & Steingard, 2003). Children diagnosed 
with the AD/HD-C subtype were found to present an earlier age of onset of inattention 
symptoms than those diagnosed with AD/HD-IA (Bauermeister et al., 2005) although a 
later study found no difference (Waschbusch, King & Gregus, 2007). Of those diagnosed 
with AD/HD-C, hyperactivity/impulsivity symptoms appeared on average 1.32 years 
earlier than inattention symptoms (Bauermeister et al., 2005; Waschbusch et al., 2007).  
Pregnancy complications including low birth weight, premature delivery and 
gestational smoking have been implicated as familial risk factors for AD/HD (Breslau et 
al.,1996; Rhee & Waldman, 2002; Sykes, Hoy, Bill, McClure, Halloiday, & Reid, 1997; 
Thapar et al., 2003). Another risk factor is the evidence of difficult behaviour, negative 
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temperament and greater emotional reactivity to events, observed during preschool age 
(Campbell, 1990). 
Longitudinal studies suggest that these children continue to experience the 
symptoms and the resulting impairment of AD/HD into adolescence (Biederman, Mick, & 
Faraone, 2000; Faraone, Biederman & Monuteaux, 2002) and, ultimately, into adulthood 
(Faraone et al., 2000; Mannuzza, Klein, Bonagura, Malloy, & LaPadula, 1993). This 
brings to attention the persistent quality of the disorder and its impact on the child’s 
development. The child is at an increased risk of developing antisocial behaviours, 
disruptive behaviours, substance abuse and psychopathology (Bagwell, Molina, Pelham 
& Hoza, 2001; Biederman, Newcorn & Sprich, 1991; Molina & Pelham, 2001). The link 
between childhood hyperactivity and adult criminality has been found to be mediated by 
the presence of childhood conduct problems along with AD/HD symptomatology 
(Barkley, 2006; Satterfield & Schell, 1997).  
Children with AD/HD are also at greater risk of academic underachievement. 
Follow up studies of adults with childhood AD/HD reported premature education 
completion, lower scores on tests, higher failure rates, higher likelihood of expulsion from 
school and lower IQ scores compared to controls (Klein & Mannuzza, 1991; Rasmussen 
& Gilberg, 2000). Inevitably, this presents a problem when these adults attempt to enter 
the workforce. Studies found more employment related problems for adults with 
childhood AD/HD compared to controls (Mannuzza et al.,1993; Weiss, Hechtman, Milroy, 
& Perlman, 1985), although, a more recent study found more optimistic employment 
opportunities than previously reported, with some completing tertiary education and 
holding down jobs (Mannuzza & Klein, 2000).   
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5. Co-morbidity  
Up to 80% of children with a diagnosis of AD/HD have been found to display 
substantial co-morbid conditions including Conduct Disorder (CD), Oppositional Defiant 
Disorder (ODD), anxiety disorders, mood disorders and learning disorders (Barkley, 2006; 
Biederman et al., 1991; Mannuzza et al., 1993; Pliszka, 1998; Wilens et al., 2002). 
Studies have also cited affective disorders and obsessive-compulsive disorders as co-
occurring disorders within AD/HD (Giedd, 2000; Moll, Eysenbach, Woerner, 
Banaschewski, Schmidt, & Rothenberger, 2000). For example, several studies have 
reported an occurrence of co-morbid bipolar disorder in children clinically referred for 
AD/HD with rates ranging from 7% to 22% (Biederman et al., 2005; Butler, Arredondo, 
& McCloskey, 1995; Kessler et al., 2005; Wozniak et al., 2004), although, there are 
unresolved issues surrounding this diagnosis (Barkley, 2006). 
CD and ODD have been found to be the most common co-morbid disorders in 
children with AD/HD (Andres, Catala, & Gomez-Beneyto, 1999; Gadow et al., 2000; 
Goldstein & Goldstein, 1998). These externalizing behaviours were found to be more 
prevalent in AD/HD-H/I and AD/HD-C subtypes than in the AD/HD-IA subtype (Carlson 
& Mann, 2000; Eiraldi, Power & Nezu, 1997; Lahey & Willcutt, 2002). Lahey, Piacentini, 
McBurnett, Stone, Hartdagen and Hynd (1988b) found children with AD/HD and a co-
morbid diagnosis of CD were more likely to come from a lower socioeconomic family 
background than children with AD/HD only, were more likely to be rated by teachers as 
displaying more symptoms of inattention and hyperactivity compared to non-AD/HD 
children and were more likely to display antisocial behaviour later in life (MacDonald & 
Achenbach, 1996; Reeves, Werry, Elkind, & Zametkin, 1987; Shapiro & Garfinkel, 1986).   
Around one third of children diagnosed with AD/HD display co-occurring anxiety 
and mood disorders (Fergusson, Horwood & Lysnkey, 1993; Tannock, 2000). Children 
with AD/HD-IA displayed more of these internalizing behaviours than children with 
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AD/HD-H/I and AD/HD-C (Barkley, 2006; Weiss, Worling & Wasdell, 2003). Children 
with AD/HD and co-morbid anxiety disorders (AD/HD-Anx) were found to be less 
impulsive and less responsive to stimulant medication than children with co-morbid 
externalizing disorders (Pliszka, 1992; Tannock, Ickowicz, & Schachar, 1995). 
Learning disabilities was found to co-occur in as many as one fifth of children 
with AD/HD (Snider, Frankenburger & Aspenson, 2000). Children with the AD/HD-IA 
subtype experienced more academic difficulties (Baumgaertel, 1995, Weiss et al., 2003) 
and significantly more peer interaction difficulties (Gadow et al., 2000) compared to 
children with the AD/HD-H/I and AD/HD-C subtype. Boys were more likely to display 
co-morbid learning disorders than girls in both clinic and community samples with clinic 
samples exhibiting a higher boy to girl ratio (Wadsworth, DeFries, Stevenson, Gilger & 
Pennington, 1992, Willcutt & Pennington, 2000).  
 
6. Etiology     
A number of factors have been put forward as possible causes of AD/HD. These 
factors include genetics, neurological, and psycho-social influences. Genetic and 
neurological factors have received the most attention and have generated considerable 
research into these areas (Barkley, 2006). Research into psycho-social and environmental 
factors in AD/HD have largely been inconsistent and have not made any significant 
contribution to further the understanding of AD/HD etiologies (Barkley, 2006). Given the 
large contribution of genetic and neurological research into AD/HD, these factors are 
given more emphasis in the proceeding paragraphs, while psycho-social and 
environmental factors are discussed only briefly.  
6.1 Genetic factors 
     Research suggests that AD/HD is largely hereditary (e.g., Faraone & Doyle, 2001). 
Studies of first degree and second degree family members of children with AD/HD have 
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reported a higher prevalence rate of AD/HD within the family compared to families of 
children without AD/HD (e.g., Levy, Hay, McStephen, Wood, & Waldman, 1997). One 
study found a risk as high as 57%, more than that attributed to chance, in children with a 
biological parent with AD/HD (Biederman et al., 1995), while children with siblings with 
AD/HD are up to 32% more likely to display AD/HD symptoms compared to those 
whose siblings do not have AD/HD (Levy & Hay, 2001). Studies of adopted children 
provide added support to the notion of the highly hereditary nature of AD/HD. Biological 
families of adopted children with AD/HD were three times more likely to have displayed 
AD/HD behaviour compared to the adopted families of these children (Sprich, Biederman, 
Crawford, Mundy, & Faraone, 2000). 
 Research conducted with twins (both mono- and dizygotic) has been largely 
consistent in linking genetics to the causality of AD/HD, despite changes in the 
conceptualisation of AD/HD (Faraone et al., 2005). In a pooled estimate of AD/HD 
heritability from twin studies conducted across the world, including Australia, the United 
States, Scandinavia and the European Union, Faraone et al. (2005) puts the estimated 
figure at 0.76 (heritability estimates run from 0 to 1 with a higher value indicating a 
higher degree of genetic determination), meaning genetic factors contribute 76% to the 
etiology of AD/HD. Additionally, these estimates have remained constant as shown in the 
findings of the selected studies conducted between 1973 to 2004 (Faraone et al., 2005). 
However, genetics alone could not be argued as the sole cause of AD/HD. Although there 
were higher reported prevalence rates of AD/HD in family members with AD/HD, 
monozygotic twin studies do not show a 100% concordance rate, yet they were more 
likely to show a higher concordance for AD/HD symptoms than dizygotic twins (Levy & 
Hay, 2001; Faraone & Biederman, 2000; Kuntsi & Stevenson, 2000). Furthermore, more 
than half of children with AD/HD do not exhibit the biological abnormality assumed to be 
inherited (Swanson, Sergeant, Taylor, Sonuga-Barke, Jensen, & Cantwell, 1998).  
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6.2 Neurological factors  
Brain abnormalities exhibited by children with AD/HD have been proposed as 
another causal factor for AD/HD (e.g., Baving Laucht, & Schmidt, 1999; Casey, 2001; 
Hesslinger, van Elst, Thiel, Haegele, Hennig, & Ebert, 2002). Children with AD/HD 
showed impaired functioning in the cortical and subcortical areas of the brain (Garber, 
Garber, & Spizman, 1990). Studies using positron emission tomography (PET) scans and 
electroencephalograms (EEG) show decreased blood flow to the frontal lobes, increased 
slow-wave activity in the frontal regions and reduced brain glucose utilization in the 
frontal lobes (Hynd, Lorys, Semrud-Clikeman, Nieves, Huettner, & Lahey, 1991; Hynd et 
al., 1993). In particular, females with AD/HD showed between 12.7% to 19.6% decrease 
in glucose metabolism compared to females without AD/HD and males with AD/HD and, 
overall, they showed greater brain abnormalities than controls and males (Ernst et al., 
1994; Zametkin et al., 1990, 1993). Similarly, differences were found in the frontal region 
of the brain between the AD/HD group and controls in a sample of preschool and 
elementary boys and girls (Baving et al., 1999). Gender differences were observed in the 
right-lateralized frontal activation pattern in girls with AD/HD where they exhibited more 
activation than males with AD/HD suggesting a gender component in brain function and 
development in AD/HD neuropathophysiology (Baving et al., 1999).  
Functional magnetic resonance imaging (MRI) showed male children diagnosed 
with AD/HD-C subtype exhibiting reduced activation of two neural networks; the ‘action-
attentional’ system responsible for maintaining attentional focus and inhibiting the ability 
to disregard irrelevant stimuli; and the superior parietal and middle frontal areas 
responsible for the ability to manipulate visual objects spatially (Silk et al., 2005). The 
study also found higher levels of activation of the posterior cingulated and medial 
superior prefrontal areas in children with AD/HD-C compared to controls. These areas 
function to motivate changes in attention focused tasks (Small et al., 2003).  The superior 
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and middle temporal regions of the brains of children with AD/HD-C, however, were 
more activated than controls, signalling a more object-based approach to mental 
manipulation than controls. As a result of these differences in brain region activation, the 
children with AD/HD-C performed significantly less accurately than matched controls in 
the mental rotation task assigned in the study (Silk et al., 2005). 
Although the studies reviewed above report findings of brain abnormalities in 
children with AD/HD, a majority of children with AD/HD have no prior history of 
neurological damage and, upon examination, show no signs of neurological abnormalities 
(Reason, 1999).  
6.3 Psycho-Social factors   
In the past, psycho-social factors such as poor parenting practices (Willis & 
Lovaas, 1977), parental psychological problems (Silverman & Ragusa, 1992) and 
excessive television viewing (Christakis, Zimmerman, DiGiuseppe & McCarthy, 2004) 
had been implicated in the symptoms of AD/HD exhibited in children. However, research 
has since largely dismissed these claims (Johnston & Mash, 2001; Barkley, 2006). 
Another factor put forward as contributing to AD/HD behaviour is environmental factors. 
Widespread concern regarding the possibility of lead intoxication as ‘causing’ behaviour 
problems were raised in studies of AD/HD etiology (Fergusson et al., 1993; Kahn, Kelly 
& Walker, 1995). However, there is no substantial evidence to support this link to 
AD/HD (Wicks-Nelson & Israel, 1997). 
In the 1970’s, Feingold (1976) suggested that food dyes and additives may be 
responsible for AD/HD symptoms. Similarly, sugar intoxication and vitamin deficiencies 
were put forward as possible causes (Smith, 1975; Speer, 1954), but these claims have 
since been refuted (Conners, 1980; Wolraich, Wilson & White,1995). More recently, 
Wolraich et al. (1994) tested the effects of artificial sweeteners such as aspartame on 
AD/HD symptoms. The Wolraich et al. (1994) study failed to find any significant effects. 
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There seems to be no basis to support the link between these environmental factors and 
AD/HD (Barkley, 1990). 
 
7. Theories of AD/HD  
In an attempt to comprehend the nature of AD/HD, researchers have offered 
various theoretical constructs that, despite not pointing to an exact cause of AD/HD, add 
to the knowledge base and understanding of the disorder. These theories are discussed 
below.  
7.1 Douglas and colleagues (1972; 1976; 1979;1983; 1988)  
A theory of AD/HD proposed by Douglas and colleagues (1972; 1976; Douglas & 
Peters, 1979; 1983; 1988) around the early 1970s to late 1980s were based on findings 
from substantial experimental research. In Douglas’s paper, AD/HD was a disorder 
brought about by the failure to self regulate. Four major deficits were thought to account 
for the symptoms of AD/HD; poor investment and maintenance of effort; deficient 
modulation of arousal to meet situational demands, strong inclination to seek immediate 
reinforcement and difficulties with impulse control. Douglas related the poor performance 
of children with AD/HD in cognitive oriented endeavours to difficulties in allocating 
effort and to low levels of intrinsic motivation (Barkley, 1999). There was an inverse 
relationship between the performance of children with AD/HD and the demands of a task. 
The more a task required concerted effort and inherent motivation, the worse children 
with AD/HD performed relative to normal children (Borcherding, Thompson, Krusei, 
Bartko, Rapoport, & Weingartner, 1988; Douglas & Benezra,1990; Douglas & Parry, 
1983; Milich,1994).  
7.2 Quay (1988a, 1988b, 1997) 
Adapting Gray’s (1975) earlier work on anxiety and impulsivity, Quay’s 
motivational theory (1988a, 1988b, 1997) proposed that the impulsivity seen in children 
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with AD/HD can be attributed to reduced activity of the brain’s behavioural inhibition 
system (BIS). Originally, Gray (1975) had suggested a system in the brain that reacted to 
conditions of reward and punishment, and thus, served to regulate behaviour. These 
neurophysiological systems were called the Behavioural Activation System (BAS) and 
the Behavioural Inhibition System (BIS). Consequently, behaviours that resulted from a 
response to reward cues were seen as the outcome of increased activity in the BAS, while 
behaviours displayed as a response to impending punishment were seen as a result of the 
activation of the BIS. The BAS initiates behaviour that would produce a favourable 
outcome, while the BIS inhibit behaviour that would lead to an unpleasant outcome. The 
impulsivity seen in children with AD/HD, according to Quay’s theory, was a direct result 
of the underarousal of the BIS, making these children persist with their behaviour 
regardless of the outcome (Quay, 1988a; 1988b,1997).  
 7.3 Schachar & colleagues (Schachar & Logan, 1990; Schachar, Tannock & Logan,  
1993; Schachar, Tannock, Marriott, & Logan, 1995)  
 The “race” model of response inhibition was initially proposed by Logan and Cowan 
(1984). Their model proposed the existence of a control signal (stop-signal) that kick 
starts a stopping process (inhibition response), which then ‘races’ against the processes 
that are responsible for the underlying mechanism of ongoing thought and action 
(primary-task response) (Logan & Cowan, 1984). Schachar and colleagues (Schachar & 
Logan, 1990; Schachar, Tannock & Logan,1993) applied Logan and Cowan’s (1984) race 
model to AD/HD by developing an experimental measure called the stop-signal paradigm. 
The stop-signal paradigm directly measures inhibitory control in controlled conditions 
and is able to predict impulsivity in AD/HD children based on their performance in the 
stop-signal task. A time-lag between when the primary-task response and the inhibition 
response was presented, mediated the outcome of the task. If the stop-signal occurs early 
enough, action and thought are always inhibited. If the stop-signal is too late, a response 
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is executed by the subject. Schachar and colleagues found that compared to controls, 
children with AD/HD had a more pronounced deficiency in inhibitory control but were no 
different than controls in attention allocation (Schachar & Logan, 1990; Schachar et al., 
1993). The authors also found that children with AD/HD exhibited a deficit in response 
reengagement, a reengagement of alternative responses when a previous ongoing action 
was inhibited. The response reengagement process was adapted from the change 
paradigm (see Logan and Burkell, 1986). Compared to controls, AD/HD children were 
slower in their responses to reengaging and coming up with an alternative behaviour 
(Schachar et al., 1993). The stop-signal paradigm may be useful in analysing executive 
control of action in children with AD/HD and those with frontal lobe damage caused 
deficits (Schachar, et al., 1993; Schachar, Tannock, Marriott, & Logan, 1995).  
 7.4 Sergeant and colleagues (Sergeant, 2000, 2005; Sergeant, Oosterlaan, & van  
der Meere, 1999) 
 Sergeant and colleagues proposed the Cognitive-Energetic Model (CEM) that 
attributed AD/HD to a deficiency in inhibitory control due to energetic dysfunction. The 
CEM consists of a top level management responsible for executive functions; a middle 
level of three distinct energetic pools: effort, arousal and activation; and a lower level 
made up of a central stage for memory search and a motor stage. AD/HD affects all three 
levels, causing defects at each level (Sergeant, 2000).  
As mentioned earlier, the intermediate level of the CEM is made up of three 
energetic pools. Effort, which is the energy needed to address a task, can be affected by 
cognitive load, motivation and reaction to an event (Sergeant, 2005). Effort affects the 
arousal and activation pool by exciting or inhibiting it. Arousal, referred to as ‘phasic 
responding that is time locked to stimulus processing’ (Sergeant, 2005, pp 1248) is often 
influenced by the intensity of a signal and new situations. Activation is associated with 
levels of tonic physiological activity and is affected by a number of variables, including 
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alertness and temporal variables like time of day and time on task (Sergeant, 2000). These 
three energetic pools originate from different parts of the brain (energetic: hippocampus; 
arousal: mesencaphalic reticular formation and the amygdale; activation: basal ganglia 
and striatum). Consequently, the effort and activation pool affects motor output (Sergeant, 
Oosterlaan, & van der Meere, 1999) and plays an important role in response organization 
in those with AD/HD. Subsequently, the model suggests that dysfunctions of the 
energetic pools form the cluster of inhibitory deficits seen in AD/HD.  
7.5 Sonuga-Barke and colleagues (1994, 2002, Sonuga-Barke, De Houwer, De  
   Ruiter, Ajzenstzen, & Holland, 2004) 
The delay aversion theory is based on the assertion that AD/HD behaviours arise 
from a response to an underlying motivational style (Sonuga-Barke, 1994, 2002; Sonuga-
Barke et al., 2004). The inattention, impulsivity and hyperactivity seen in children with 
AD/HD had their basis in the need to minimize delay. The model predicts that when a 
delay condition is varied and there is no time limit set to a task, children with AD/HD 
express their aversion to delay by preferring immediacy, thus resulting in impulsive type 
responses. Inattention is a manifestation of an attempt to avert delay by focusing on 
peripheral stimuli when delay conditions are fixed and on tasks are temporal, while off 
tasks are not. Symptoms of inattention and overactivity are observed when a delay 
condition is fixed and tasks, both on and off, are given a temporal quality. In an attempt to 
avert delay, these children seek non-temporal stimulation by increasing their level of 
activity.  
In experimental conditions, children with hyperactivity have been shown to prefer 
small immediate rewards over large delayed rewards almost all the time (Kuntsi, 
Oosterlaan, & Stevenson, 2001). However, when the delay between waiting for a larger 
reward is interspersed with stimulating activity, hyperactive children will opt for the 
larger reward (Antrop, Stock, Verte, Wiersema, Baeyens, & Roeyers, 2006; Sonuga-
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Barke, Houlberg & Hall, 1994). This behaviour showed that these children were 
exhibiting an attempt to reduce delay rather than the inability to wait.  
7.6 Barkley (1997a, 1997c, 2006) 
Barkley (1997a, 1997c, 2006) proposed a theory that places behavioural inhibition 
at a central point in relation to the four executive functions (self-directed actions) of the 
brain which were: non-verbal working memory, internalization of speech (verbal working 
memory), self-regulation of affect/ motivation/arousal and reconstitution (planning and 
generativity). These executive functions rely on behavioural inhibition for their successful 
execution, although behavioural inhibition in itself does not directly cause these executive 
functions to occur (Barkley, 2006). Behavioural inhibition is made up of three 
interconnected processes and involves the inhibition of an initial prepotent response, 
interrupting an ongoing response and controlling outside intrusion (interference control) 
(Barkley, 2006).  
Behavioural disinhibition affects the first executive function, non-verbal working 
memory, by impairing the ability to maintain sensory information for later retrieval and 
future use. The second executive function, internalization of speech, is affected by 
behavioural disinhibition, leading to excessive talking, inability to abide by the rules and 
act on instructions given by others and less self talk and internal thoughts before action. 
The third executive function, internalization and self-regulation of affect, allows the child 
to appraise the emotional aspect of a situation and respond to it in a more appropriate and 
rewarding way. Behavioural disinhibition is observed via the child’s inability to relate to 
the emotional aspect of the situation appropriately causing a response disinhibition to 
delayed reinforcement.  The fourth executive function is reconstitution. This provides the 
child with skills of mentally engaging past events for future actions. In children with 
AD/HD, the theory holds that behavioural disinhibition prevents the process of mentally 
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and cognitively assembling past events to anticipate and direct future behaviour (Barkley, 
2006).    
7.7 Summary of AD/HD theories 
Numerous theories have been proposed in an attempt to understand the processes 
involved in AD/HD. Deficits in inhibitory control are central to Barkley (1997a, 1997c, 
2006) and Quay’s (1988a, 1988b, 1997) theory of AD/HD. While some studies have 
demonstrated support for a deficiency in inhibitory control (e.g., Durston et al., 2003; 
Oosterlaan, Logan, & Sergeant, 1998; Yong-Liang, Robeay, Karayanidis, Bourassa, 
Pelletier, & Geoffrey, 2000; Wodka et al., 2007), other studies have not (e.g., Berwid, 
Curko Kera, Marks, Santra, Bender, & Halperin, 2005; Kuntsi, Oosterlan & Stevenson, 
2001; Scheres, Oosterlan, & Sergeant, 2001). Gomez (2003) concluded that in addition to 
a generalized inhibitory deficit, a response modulation deficit may account for the 
underlying processes in poor response inhibition exhibited in children with AD/HD. 
Other areas of deficiency in those with AD/HD have been identified, some of which 
include: arousal, motivation, and attentional allocation (Banaschewski, Brandeis, 
Heinrich, Albrecht, Brunner, & Rothenberger, 2003; Berwid et al., 2005; Slusarek, 
Velling, Bunk, & Eggers, 2001). Although they shed light on the underlying mechanism 
of AD/HD, no one theory fully accounts for all of the symptoms, behaviours and 
impairments seen in those diagnosed with AD/HD. 
 
8. Diagnosis and Assessment of AD/HD 
The diagnosis of AD/HD can be both challenging and complex due to its 
situational variability, the confounding factors that need to be excluded, the absence of 
symptoms that are exclusively diagnostic of AD/HD (McBurnett, Lahey, & Pfiffner, 1993) 
and the presence of symptomatic behaviours of AD/HD that are actually indicative of 
problems other than AD/HD (McBurnett et al., 1993). This complexity requires that a 
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diagnosis of AD/HD be achieved through comprehensive and multi-methodological 
evaluations (Barkley, 1990).  
The Committee on Quality Improvement, Subcommittee on Attention-
Deficit/Hyperactivity Disorder (2000) outlines a diagnostic and evaluation guideline for 
the child with AD/HD. The first guideline recommends that clinicians initiate an 
evaluation for AD/HD in children aged 6 to 12 years who present symptoms of 
inattention, hyperactivity, impulsivity, academic underachievement, or behaviour 
problems. Clinicians can achieve this by raising awareness of this disorder during routine 
health check-ups or through pre-visit questionnaires given out to parents at these health 
check-up visits. The second guideline recommends that the child meet the DSM-IV 
criteria for AD/HD.  
The third guideline in the assessment of AD/HD requires obtaining evidence 
directly from parents or caregivers regarding the core symptoms of AD/HD in various 
settings, the age of onset, duration of symptoms, and degree of functional impairment. 
This can be achieved through the administration of semi-structured interview schedules, 
questionnaires and rating scales. The Anxiety Disorders Interview Schedule (ADIS; 
Silverman & Albano, 1996) and the Diagnostic Interview Schedule for Children version 
IV (DISC-IV; Shaffer et al., 2000) can be administered to parents to assess a range of 
childhood disorders. AD/HD-specific questionnaires and rating scales can be 
administered to assess the behavioural characteristics of AD/HD. This includes broad-
band scales like the Behaviour Assessment System for Children Second edition (BASC-2; 
Reynolds & Kamphaus, 2004) and narrow-band scales like the Brown Attention Deficit 
Disorder Scale (ADD Scale; Brown, 1996).   
The fourth guideline for assessment of children with AD/HD requires obtaining 
evidence from teachers regarding the core symptoms of AD/HD, the duration of 
symptoms, the degree of functional impairment and co-morbid conditions. Teacher 
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versions of both broad-band and narrow-band scales, similar to the parent version, are 
administered to obtain the required information. These include the Conners Teacher 
Rating Scales-Revised (CTRS-R; Conners, 1998b) and the Child Behaviour Checklist 
Teacher Form (CBCL; Achenbach, 1991b). 
Guideline five recommends assessing the child for co-morbid conditions. This can 
be achieved through the administration of scales like The Disruptive Behaviour Rating 
Scale (DBRS; Barkley & Murphy, 1998) and interview schedules like the Schedule for 
Affective Disorders and Schizophrenia for School Age Children (Ambrosini, 2000). The 
sixth guideline recommends the administration of other diagnostic tests that are not 
routinely indicated to establish the diagnosis of AD/HD.  A diagnosis is formulated after 
comprehensive review of the assessment results.  
 
9. Treatment of AD/HD 
Over the years, a multitude of treatment options has been put forward for the 
treatment of AD/HD. Among them are the use of medication, behaviour modification (i.e., 
home and school-based intervention), dietary management, aromatherapy, chiropractics 
and homeopathic remedies (Klein & Abikoff, 1997; MacLennan, Wilson, & Taylor, 1996; 
Meskin, 2006; Sinha & Efron, 2005; Wells et al., 2000). A literature review of existing 
treatments by Pelham, Wheeler and Chronis (1998) concluded that there are three types of 
treatment for AD/HD that are empirically supported. These treatments are the use of 
psychostimulant medications, behaviour modification, and combined pharmacological 
and behavioural treatments (Pelham et al., 1998). In a more recent review of combined 
treatments for children diagnosed with AD/HD, Majewicz-Hefley and Carlson (2007) 
concluded that combined pharmacological and behavioural treatments were effective in 
reducing the core features of AD/HD, but less effective at reducing the peripheral features 
of AD/HD, like social and academic skills. 
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9.1 Psychopharmacological intervention 
Up to 90% of children with AD/HD have received some form of medication for 
the treatment of their disorder at one time or another (Safer & Krager, 1994). Medication 
treatment for AD/HD often includes the prescription of stimulant medications like 
methylphenidate (Ritalin®), dextroamphetamine (Dexedrine®) and pemoline (Cyclert®) 
(Spencer, Biederman, Wilens, Harding, O'Donnell, & Griffin, 1996). In one US study, it 
was reported that up to 86.5 % of children with AD/HD were treated with stimulant 
medication (Barbaresi et al., 2002). Although a majority of children respond favourably to 
treatment, with up to 75% improvements to core symptoms of AD/HD (Spencer et al., 
1996), a small minority of children do not (Swanson, McBurnett, Christian, & Wigal, 
1995; Taylor, 1986). Those who respond have exhibited significant improvements in 
levels of attention, impulsivity, learning, short term memory and visual-spatial working 
memory (Bedard, Martinussen, Ockowicz, & Tannock, 2004; Spencer et al., 1996). 
However, the use of stimulant medications has not been shown to significantly improve 
academic and cognitive performance to the same level (Swanson, Cantwell, Lerner, 
McBurnett, & Hanna, 1992; Swanson et al., 1995).  
The use of stimulant medication alone has not been shown to produce long-term 
positive changes (Pelham et al., 1998; Schachar et al., 2002; Weiss & Hechtman, 1993). 
One possible reason is premature cessation of medication by parents or physicians 
(Pelham & Waschbusch, 1999). Furthermore, these medications come with side effects 
that the child, parent and medical professional need to consider before proceeding with 
treatment. It is not unusual for some parents to decline giving permission for their 
children to be treated with stimulant medication (Schachar, Tannock, Cunningham & 
Corkum, 1997).While on these medications, children have been known to experience 
weight loss, decrease or loss of appetite, sleep disturbance, occasional tics, nausea, 
hypersensitivity, anxiety, tension, or nervousness (Lilley & Aucker, 1999). The 
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psychostimulant, Pemoline (Cylert®) for example, was withdrawn from the Canadian 
market in 1999 due to the risk of hepatotoxicity (Health Canada Drug Product and 
Database, cited in Poulin, 2007).  
9.2 Behaviour modification 
The use of behaviour modification as treatment for AD/HD goes as far back as 
three decades ago (e.g., O’Leary, Pelham, Rosenbaum & Price, 1976). Studies on the 
effectiveness of this form of treatment have been conducted across multiple settings, 
including the child’s home and school. Among the types of behaviour modification 
employed are parent training and school-based intervention. Parent training involves the 
implementation of contingency-management techniques with their AD/HD-Children (e.g., 
Barkley, 1997b). In Barkley (1997b), 10 steps were outlined for parents to follow within 
the program. These steps included techniques to increase the child’s compliance to 
commands and requests, establishing a home token point system, the use of time out and 
techniques to handle future behaviour problems and managing behaviour in public places 
(Barkley, 1997b). Although parent training lead to improvement in the behaviour of 
children at home, it did not necessarily extend to the classroom (Breiner & Forehand, 
1981).  
A review by Pelham et al. (1998) recommended the combined use of parent 
training and school-based intervention. School-based intervention aims to equip teachers 
with skills to manage disruptive behaviour in the classroom and to encourage positive 
behaviour. This includes giving positive and negative verbal feedback to students, 
employing token economies to reward desirable behaviour, or to remove undesirable 
behaviour and providing feedback to parents as an effort to develop consistent behaviour 
management at home and at school. The incorporation of behaviour modification 
techniques at home and at school has been found to improve behaviour in both these 
settings (Pelham et al., 1998). School-based interventions incorporating a behavioural 
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component were found to effectively reduce disruptive, off-task behaviours in children 
with ADHD. However, the academic and social component of the intervention was not as 
effective in improving academic and social skills (DuPaul & Weyandt, 2006).  
 
10. Conclusion and summary of key issues in AD/HD 
Attention-deficit/hyperactivity disorder (AD/HD) remains, to this day, one of the 
most studied of all childhood disorders. AD/HD has undergone extensive renaming since 
its first inception in the second edition of the DSM (DSM-II; APA, 1994). The current 
conceptualization of AD/HD by DSM-IV (APA, 1994) lists three subtypes: AD/HD-IA, 
AD/HD-H/I and AD/HD-C.  Although AD/HD prevalence rates vary greatly, it is a global 
phenomenon as studies across North America, South America, the Middle East, the 
European Union and Asia shows. However, as seen in Table 1 and Table 2, there are no 
Malaysian studies of DSM-IV AD/HD and subtype prevalence. At the moment, this area 
remains unexplored in the Malaysian population.  
Two-thirds of the studies on DSM-IV AD/HD prevalence rates in Table 1 have 
reported findings based on only one source of information (i.e., parent or teacher). In 
order to qualify for a diagnosis of AD/HD, DSM-IV requires the integration of 
information from more than one source reporting across two or more settings (APA, 
1994). Therefore, the findings of studies based on parent only or teacher rating only are 
questionable. It has been shown that prevalence rates of AD/HD are inflated when rated 
by parents or teachers only but are more modest when based on parent-teacher agreement.   
As the review shows, younger children exhibit more AD/HD symptoms than older 
children and have been documented across a number of international studies (e.g., Graetz 
et al., 2001; Kanbayashi et al., 1994). However, only a few of the studies have reported 
age differences of DSM-IV AD/HD prevalence rates in their sample. Even fewer have 
investigated age differences of DSM-IV AD/HD and subtypes based on parent and 
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teacher ratings. Considering that studies have documented the higher prevalence of 
AD/HD-H/I in younger children compared to older children, a higher prevalence of 
AD/HD-IA in older to younger children, and a decrease of AD/HD symptoms with age, 
more studies are needed to examine this variable. At present, no study has investigated 
age differences in DSM-IV AD/HD and subtypes prevalence in Malaysian children.  
 Males have consistently shown a higher prevalence rate than females across 
epidemiological and referred samples, suggesting a gender effect. All of the studies 
reviewed in Table 1 show a gender ratio in favour of males with one exception. However, 
only two studies have investigated gender differences in AD/HD symptoms and subtypes 
by both parent and teacher ratings. As shown in the review, there are differences in the 
expression of AD/HD symptoms in boys and girls, although epidemiological studies have 
found no gender differences in AD/HD subtype prevalence (e.g., Gomez et al., 1999). 
Currently, there are no documented gender ratios of DSM-IV AD/HD and no known data 
on gender differences in AD/HD subtypes prevalence rates in a Malaysian sample. 
In light of the limitations in the past literature on DSM-IV AD/HD prevalence, 
age and gender differences, and rater differences, the current study has several aims. The 
current study will attempt to address this question. As AD/HD is a childhood disorder, the 
study will focus on a child sample. As this is a pilot study on the prevalence of AD/HD in 
Malaysia, the sample chosen will be a community school based population as opposed to 
a clinical population. Taken together, one aim of the current study is to obtain prevalence 
rates of AD/HD and its subtypes in a community sample of Malaysian schoolchildren. 
Along with this, descriptive scores of AD/HD symptoms (i.e., IA and H/I symptoms) in 
the Malaysian sample will also be reported.   
A further aim of the current study is to investigate gender ratios and gender 
differences in DSM-IV AD/HD and subtypes prevalence rates in a Malaysian sample of 
schoolchildren based on parent and teacher ratings. As there are no data on age 
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differences of AD/HD prevalence in a Malaysian sample, this area also remains 
unexplored for Malaysia. As another aim, this study will attempt to investigate AD/HD 
prevalence by age in a sample of Malaysian schoolchildren aged 6 to 12 years old.  
The current study will investigate the prevalence rates, gender differences and age 
differences of DSM-IV AD/HD and its subtypes in a Malaysian community sample of 
schoolchildren via parent and teacher ratings, as well as investigate the level of parent-
teacher agreement of IA and H/I subscales of the Disruptive Behaviour Rating Scale 
(DBRS: Barkley & Murphy, 1998) of Malaysian parents and teachers. Additionally, in 
AD/HD community studies where parent and teacher ratings are obtained, parents have 
been found to rate AD/HD symptoms higher than teachers, for both boys and girls (e.g., 
Gomez et al., 1999). Data on informant differences are absent in the Malaysian 
population. Therefore, another aim of the current study is to investigate informant 
differences (parents versus teachers) in ratings of IA and H/I symptoms in Malaysian 
boys and girls. Chapter 3 outlines the aims stated in this chapter (Chapter 1) in more 
detail. As stated earlier, the conceptualization of the hyperactive disorder has been 
controversial since it was first documented. The issue of diagnostic validation and internal 
validity of AD/HD is discussed in more detail in Chapter 2.  
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CHAPTER 2: CONSTRUCT VALIDATION: THEORIES, METHODS AND 
FINDINGS FOR DSM-IV AD/HD SYMPTOMS 
 
As presented earlier, historically, AD/HD has gone through numerous changes to 
its construct validity. This included being perceived as a three-dimensional disorder (five 
inattention (IA) symptoms; five impulsivity (IMP) symptoms; and four hyperactivity 
(HYP) symptoms) in DSM-III (APA, 1980), to a uni-dimensional construct (all fourteen 
symptoms together) in DSM-IIIR (APA, 1987) and, currently, to a bi-dimensional 
construct (nine inattention (IA) symptoms; and nine hyperactive/impulsive (H/I) 
symptoms) in DSM-IV (APA, 1994). Construct validation of psychiatric disorders refers 
to an investigative process, whereby, a disorder is classified based upon data collected by 
various means in order to create a homogenous grouping. The information collected then 
leads to investigations about the etiology and treatment of the disorder, among others. 
Construct validity includes establishing the internal and external validity of a disorder.   
Chapter 2 will be presented in two sections. Section 1 discusses several theoretical 
models of validation for the construct validity of psychiatric illnesses. These models 
include the Robins and Guze (1970) model, the Spitzer and Williams (1985) model, and 
the Blashfield, Sprock and Fuller model (1990) model. Given that this thesis focuses on 
the internal validity of the ADHD symptoms, this section will include a discussion of 
exploratory factor analysis (EFA), confirmatory factor analysis (CFA) and CFA 
MultiTrait-MultiSource (CFA MT-MS) approaches to establishing the internal validity of 
a psychiatric disorder. Section 2 will present EFA, CFA and CFA MT-MS studies on the 
internal validity of AD/HD as conceptualised by DSM-III, DSM-IIIR, and DSM-IV 
editions (APA, 1980; 1987; 1994). It will be demonstrated that moderate to high 
correlations were found between the IA and H/I dimensions of AD/HD in the EFA and  
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CFA studies reviewed in this chapter. The possible contribution of method effects, 
including source effects, to these documented high correlations is discussed. The utility of 
the MT-MS analytic procedure in improving internal validity is also presented. 
Limitations of past EFA, CFA and CFA MT-MS studies will be addressed and the aims 
of the current study outlined. It will be shown that studies examining the internal validity 
of AD/HD suffer from a number of limitations. The current study aims to improve the 
approach to establishing internal validity of AD/HD and to provide a more defined 
measure of the dimensions of AD/HD (i.e., IA and H/I).  
 
Section 1. Theoretical models of construct validation of psychiatric disorders and 
methods of establishing their internal construct validity 
1.1 Theoretical models of construct validation of psychiatric disorders  
A number of models have been put forward in relation to the diagnostic validation 
of psychiatric illnesses. Three of these models will be presented here, in chronological 
order, starting with a model proposed by Robins and Guze (1970), followed by the 
Spitzer and Williams model (1985) and, lastly, the Blashfield, Sprock and Fuller (1990) 
model. It will be shown that all three models point to the need to address the issues of 
internal and external validity in the diagnostic validity of a psychiatric illness.  
1.1.1 Robins and Guze (1970) model 
In 1970, Robins and Guze put forward a five phase model of diagnostic validity 
for psychiatric disorders. These five phases include clinical description, laboratory studies, 
delimitation from other disorders, follow up study and family study. In clinical 
description, a thorough presentation of the clinical features of the disorder is warranted 
including an investigation of the clinical symptoms and other variables that may be 
associated with the disorder such as age of onset, gender, ethnicity, and precipitating  
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factors. In phase two, laboratory studies, the authors call for the consideration of findings 
from laboratory studies, including chemical, physiological and anatomical studies. Since 
different disorders may share similar clinical features, the delimitation phase, phase three, 
requires that the diagnostic criteria of a disorder be exclusive to that particular disorder 
only so that the index group is as homogenous as possible.  
In order to further examine and guarantee the homogeneity of the group, Robins 
and Guze (1970) propose undertaking follow-up studies, phase four of the model. This 
phase presumes that the features of the disorder would be stable and remain across time. 
If there were noticeable differences in the outcome of the group, then it can be surmised 
that the individuals in the group were presenting with different disorders. The last phase, 
phase five, assumes that the etiology of a particular disorder is familial (hereditary and or 
environmental) and calls for family studies to be conducted. The higher incidence of a 
particular disorder among close relatives would support the familial etiology of the 
disorder. The first three phases of Robins and Guze’s model is involved in establishing 
internal validity, while the last two phases establish external validity of a disorder.   
1.1.2 Spitzer and Williams (1985) model 
Building on the work of Robins and Guze (1970), Spitzer and Williams (1985) 
cite six ‘assumptions’ that are needed for the taxonomy of psychiatric illnesses. The first 
‘assumption’ acknowledges the presence of psychiatric illness in individuals and the 
variations in the presentation of these illnesses and its severity. Secondly, these mental 
afflictions are detrimental to the individual’s well being and unwanted as it often leads to 
significant impairment. Thirdly, the illness is observable in the behaviour or the 
psychological or biological functions of the individual. It is also assumed, as the fourth 
assumption, that the symptoms exhibited are different not just in definition but in other 
variables it is associated with, when compared to other psychiatric illnesses. The fifth  
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assumption posits that there is a direct relationship with time between the degree of the 
behavioural manifestation of the illness to various external correlates. Finally, the sixth 
assumption is that psychiatric illnesses differ in their symptomatic inclusiveness.  
Spitzer and Williams (1985) go on to describe four types of validity namely face 
validity, descriptive validity, predictive validity and construct validity. Construct validity 
by which “evidence supports a theory that is helpful in explaining the etiology of a 
disorder or the nature of the pathophysiological process” (p.594) is seen as probably the 
most important endeavour compared to all the other types of validity mentioned (Spitzer 
& Williams, 1985).  
1.1.3 Blashfield, Sprock and Fuller (1990) guidelines 
The Blashfield et al. (1990) guideline is a more rigorous test of diagnostic validity 
than the Robins and Guze (1970) model and the Spitzer and Williams (1985) model. With 
particular reference to DSM categories, Blashfield et al. propose two sets of guidelines, 
namely, the inclusion guidelines and the exclusion guidelines. In the inclusion guidelines, 
all five criteria must be fulfilled before a diagnosis is considered valid and can be 
included in the DSM edition. These inclusion criteria consist of, literature, diagnostic 
criteria, reliability, syndrome and differentiation. The disorder must have been rigorously 
researched and studied as evidenced by the amount of empirical studies published on it. 
The disorder should exhibit explicit diagnostic criteria that are quantifiable with 
instruments such as structured interviews and rating scales. These measures must exhibit 
good inter-rater reliability. The fourth criterion requires the disorder to be made up of a 
cluster of symptoms such that the presence of one symptom predicts the presence of 
another at least half the time. The last criterion demands that a disorder is distinctively 
different from another disorder and does not overlap.  
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In the exclusion guideline, a disorder is excluded if there is a dearth of studies on 
it, if the disorder is extremely rare, and therefore, concluded as being of little clinical 
significance, if the disorder demonstrates diagnostic bias by gender or race that is not 
explainable by any valid findings and lastly, if there is a definite etiology of the disorder 
such that it can be reclassified as a disease instead.  
 
1.2 Methods of establishing the internal validity of psychiatric disorders 
All three models described above, at some point, address the construct validity of 
a disorder in terms of internal and external validity. One approach to examining external 
validity is to examine correlates between the groups of symptoms of a disorder (say the 
AD/HD group of symptoms of IA and H/I) with other variables (e.g., internalising and 
externalising behaviours, academic performance, motor functioning and family 
functioning) (Loevinger,1957). Studies have found that, in relation to DSM-IV AD/HD 
subtypes, the AD/HD-C  and AD/HD-H/I subtypes exhibited more externalising 
behaviours (Crystal, Ostrander, Chen & August, 2001; McBurnett et al., 1999), more 
difficulties at home and in school (Wheeler & Carlson, 2000), and reported a higher 
occurrence of co-morbid ODD and CD (Dane, Schachar, & Tannock, 2000; Teegarden & 
Burns, 1999) compared to the AD/HD-IA subtype. Another approach is to examine if 
individuals with the disorder in question differ from individuals with other (often 
commonly associated) disorders on variables used to define the disorders. 
Internal validity research involves the examination of the number of dimensions 
underlying a syndrome and the relationship between these dimensions. Cook and 
Campbell (1979) defined internal validity as “the approximate validity with which we can 
infer that a relationship is causal” (p.37). Internal validity depends on the strength and  
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soundness of the design and influences whether one can conclude that the independent 
variable or intervention caused the dependent variable to change. Internal validity 
research also involves the investigation of the validity of a disorder's individual symptoms. 
To be a useful predictor of a disorder, symptoms require significant internal validity. That 
is, symptoms should show a stronger relationship with their own disorder than with other 
disorders. In the absence of sufficient internal validity of a disorder's symptoms, 
evaluation of the syndrome's external validity (i.e., whether the disorder has independent 
causes, associated features and treatment responses) is problematic.  
The statistical technique of factor analysis has been commonly employed in research 
to establish the internal validity of psychiatric disorders. Factor analysis aims to identify 
underlying dimensionality among a set of correlations (Hinshaw, 1987). Factor analysis 
can be used, among others, to test whether a testing tool measures what it purports to 
measure, to develop a theory with regards to the nature of the constructs, and to 
summarize relationships into a parsimonious set of factor scores (Thompson, 2004). 
Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA: Jöreskog, 1969) 
methods are two discrete classes of factor analysis that are employed in such studies. The 
CFA MultiTrait MultiSource (CFA MT-MS) approach is an extension of the CFA method 
and is also used in the internal validation process. An added advantage of the CFA MT-
MS is its utility in separating trait and source effects.  
1.2.1 Exploratory Factor Analysis (EFA) 
Exploratory factor analysis is one type of factor analysis that is employed when 
there is insufficient a priori information or evidence to form a hypothesis. The aim is to 
explore the main constructs or dimensions of a field (Kline, 1994). EFA, is essentially, a 
procedure to form a theory rather than to test a theory (Stevens, 1996). EFA explores data 
that are available and looks for covariation between variables (Hair Jnr, Anderson,  
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Tatham, & Black, 1995; Tabachnik & Fidell, 1996). This combination of variables is 
produced in a linear sequence of decisions and, thus, results in what is called a factor 
(Thompson, 2004).  
1.2.2 Confirmatory Factor Analysis (CFA) 
 The aim of confirmatory factor analysis (CFA) is to test and confirm a theory rather 
than generate one. Therefore, in CFA, a hypothesis is put forward prior to the analysis. In 
order to do this, the researcher must specify the number of factors, which variables group 
into the given factors and if a correlation exists between the factors (Thompson, 2004). 
This allows the researcher to confirm if there is a correlation between a variable and a 
factor and also if the factors are correlated with each other (Stapleton, 1997). When there 
is a theory that can be tested, CFA is a more suitable choice than EFA as the method 
allows for the theory to be tested directly by the analysis and the degree of model fit can 
be measured in a number of ways (Thompson, 2004). This makes CFA a more feasible 
method for assessing construct validity as the hypothesised factor structure of the data can 
be explicitly tested (Stapleton, 1997).  
 Model fit can be determined by examining a range of fit indices. Fit indices indicate 
how well the competing models fit the data. They include the Chi-Square statistics (χ²), 
the Satorra-Bentler Chi Square (SBχ²), the Comparative Fit Index (CFI), the Goodness of 
Fit index (GFI: Jöreskog & Sorböm, 1986) and the Root Mean Square Error of 
Approximation (RMSEA). Computer programs such as LISREL 8.54 (Jöreskog & 
Sorböm, 2001) are used to carry out the analysis.  
1.2.3 The CFA MT-MS Approach to Construct Validation 
Construct validity is concerned with the ability of a scale to measure what it 
purports to measure or whether the particular scale is meaningful in practical use. In  
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testing for construct validity, results are focused on the convergent validity and 
discriminant validity of the data. Method effects are also looked for in the data when 
testing for construct validity.  Method effects include protocol inappropriateness, protocol 
insufficiency and technique effects (see Fiske 1987 for details). According to Fiske (1987) 
method effects contribute to construct invalidity. In essence, an error in the manner in 
which constructs are assessed can cause the construct of a measure to be questioned. 
Essentially, method effects need to be taken into account when assessing construct 
validity.  
An approach to construct validation that can account for method effects was first 
proposed by Campbell and Fiske (1959). The authors proposed the use of the multi 
method-multi trait (MTMM) design in the evaluation of convergent and discriminant 
validity (see Campbell and Fiske (1959) for a more in- depth discussion). Basically, the 
MTMM design makes possible the measurement of two or more traits by two or more 
methods (or sources). Central to this is the ability of the MTMM design to enable 
researchers to synchronize analysis of convergent and discriminant validity with method 
effects (Lance, Noble, & Scullen, 2002).  
Convergent validity is the extent of the level of correlations between cognate 
constructs across varied sources (Muis, Winne & Jamieson-Noel, 2007). Evidence of 
convergent validity is demonstrated when the same construct correlates highly across 
sources. Discriminant validity is the degree to which “independent measures of different 
traits are correlated” (Byrne, 1998, p.214). Support for discriminant validity is established 
when correlations between different traits are low (Cresswell & Eklund, 2006).  
The CFA procedure has become a valuable tool with which to dissect MTMM 
data as first articulated by Campbell and Fiske (1959). CFA enables the amount of trait, 
source and error variance in each measure to be determined (Eid, Lischetzke & Nussbeck,  
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2006). Trait variance refers to systematic variance in the symptoms that is independent of 
the sources, while source variance refers to systematic variance in the symptoms that is 
specific to a certain source (e.g., parents or teachers) (Gomez et al., 2003, p4). The CFA 
approach also makes possible the definition of trait and source models.   
1.2.4 Summary of the Validation of the AD/HD Symptoms  
The diagnostic validation models presented earlier offer researchers a framework 
for the examination of the construct validity of psychiatric illnesses. In order for the 
taxonomy of a disorder to be valid, it has to demonstrate both internal and external 
validity. With regards to establishing the internal validity of a disorder (i.e., AD/HD), 
these models stipulate that IA and H/I symptoms should load significantly on their 
respective factors when factor analytic procedures are carried out. External validity is 
established when these IA and H/I symptoms differ in external constructs like academic 
performance or peer relations. Methods of diagnostic validation have included EFA, CFA 
and CFA MT-MS. While EFA and CFA have been useful in validating the structure of 
AD/HD, it suffers from several limitations. The CFA MT-MS is a more comprehensive 
procedure that factors in source effects. In section 2, past EFA, CFA and CFA MT-MS 
studies on the internal validity of AD/HD are presented.   
 
Section 2. EFA, CFA and CFA MT-MS studies on the internal validity of AD/HD as 
conceptualised by DSM-III, DSM-IIIR, and DSM-IV editions. 
The following section will present studies examining the internal validity of the 
AD/HD symptoms using EFA, CFA and CFA MT-MS procedures.  EFA studies will be 
reviewed first, followed by CFA studies and, lastly, the CFA MT-MS studies. Studies 
using parent ratings will precede the discussion, followed by studies using teacher ratings. 
These EFA and CFA studies are summarised in Table 3 and Table 4 respectively. It is  
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argued that whilst significant research has attempted to validate AD/HD, the literature 
suffers several limitations. In particular, the internal validity of DSM-IV AD/HD warrants 
further attention. It is also argued that there is a need for research into the internal validity 
of AD/HD in non-Western samples as existing studies in this area are limited. In the 
following paragraphs, emphasis is given to the countries where these studies were carried 
out. As the review will show, the majority of EFA and CFA studies have been conducted 
in North America and, to a lesser degree, in South America. There is a need to explore the 
universality or cross-cultural applications of the internal organisation of DSM-IV ADHD 
in Asian countries, in particular, as research in these countries is sorely lacking.  
 
2.1 Exploratory Factor Analytic (EFA) studies of the Internal Validity of AD/HD 
Symptoms  
Table 3 summarises findings of studies that examined the internal validity of 
DSM-III, DSM-IIIR and DSM-IV AD/HD symptoms using exploratory factor analysis 
(EFA).  A number of studies focusing on the factor structure of DSM-III, DSM-IIIR and 
DSM-IV AD/HD symptoms exclusively (e.g., Holland , Gimpel, & Merrel, 1998) and in 
combination with oppositional defiant disorder (ODD) and conduct disorder (CD) (e.g., 
Baumgaertel et al., 1995; Pelham, Gnagy, Greenslade, & Milich, 1992) have been carried 
out using EFA. Studies have also included clinical (Döpfner et al., 2006; McBurnett, 
Pfiffner & Frick, 2001; Weiler, Bellinger, Marmor, Rancier, & Waber, 1999) and non-
clinical samples (DuPaul, Anastopoulos, Power, Reid, Ikeda & McGoey, 1998a; Healey 
et al., 1993), college student samples (Glutting, Youngstrom & Watkins, 2005) and adult 
samples (Cleland, Magura, Foote, Rosenblum, & Kosanke, 2006). However, due to the 
scope of the current study, only studies investigating the factor structure of AD/HD  
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symptoms in isolation will be reviewed and only non-clinical children and adolescent 
samples will be included. These studies are reviewed in the following section starting 
with EFA studies based on parent ratings followed by studies based on teacher ratings. 
2.1.1 EFA Studies of AD/HD Symptoms Based on Parent Ratings 
    EFA studies of the structure of AD/HD have been conducted using the different 
DSM editions (i.e., DSM-III, DSM-IIIR and DSM-IV). With the exception of the 
Bauermeister et al. (1995) and the Kanbayashi et al. (1994) studies, all other studies 
reviewed in this section are North American. As seen in Table 3, EFA studies conducted 
with DSM-III and DSM-III-R criteria revealed a two factor structure of AD/HD (i.e., IA; 
H/I) similar to that set out by DSM-IV. For instance, Sherman et al. (1997) investigated 
and found support for the two factor structure of AD/HD using DSM-III and DSM-III-R 
criteria in a sample of 194 monozygotic and 94 dizygotic pairs of 11 and 12 year old twin 
boys.  
Using DSM-IIIR criteria, DuPaul (1991) extracted two factors; Factor 1: 
Inattention-Hyperactivity and Factor 2: Impulsivity/Hyperactivity. Inattention and motor 
restlessness items loaded onto the first factor, while impulse control and some motor 
restlessness items loaded onto the second factor. Items 1 and 2 of the motor restlessness 
scale (‘often fidgets or squirms’; ‘difficulty remaining seated’) were found to load 
significantly on both Factor 1 and Factor 2.  
As shown in Table 3, three studies conducted an EFA to examine the factor 
structure of DSM –IV AD/HD symptoms based on parent ratings. These studies support 
the classification of AD/HD by DSM-IV (DuPaul et al., 1998a; Holland et al., 1998; 
Hudziak et al., 1998). For instance, using principal axis factoring with oblique rotation, 
DuPaul et al. (1998a) found support for the two factor structure of DSM-IV AD/HD 
symptoms based on parent ratings: IA and H/I.  
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Contrary to the findings of the above studies, a Japanese study of parent ratings of 
a questionnaire based on DSM-IIIR AD/HD criteria found support for a three dimensional 
construct of AD/HD (Inattention; Hyperactivity; Excessive Verbal Activity) (Kanbayashi 
et al., 1994). The sample consisted of 1022 metropolitan children in Tokyo. Seven items 
on the questionnaire loaded onto Factor 1(Inattention; e.g., ‘Is easily distracted’, ‘Does 
not seem to listen to what is being said’), five items loaded onto Factor 2 (Hyperactivity; 
e.g., ‘has difficulty awaiting turn’, ‘difficulty playing quietly’) and three items loaded 
onto Factor 3 (Excessive verbal activity; e.g., ‘often talks excessively’, ‘interrupts or 
intrudes on others’).  
In summary, all of the above EFA studies of non-clinical children and adolescents 
found support for a two factor structure of AD/HD similar to that conceptualized by 
DSM-IV based on parent ratings, except for the study by Kanbayashi et al. (1994) which 
found a three dimensional construct of AD/HD.  
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Table 3.   
Summary of Exploratory Factor Analysis (EFA) Studies on the Internal Organisation of DSM-III, DSM-IIIR and DSM-IV AD/HD 
Symptoms in Non-Clinical Samples  
Study Country Sample 
N : n of boys and girls 
age range 
 
Diagnostic 
criteria 
Rater Measures used Method of 
extraction 
Factors extracted Correlations 
between factors 
             r 
Bauermeister et 
al  (1992) 
Puerto 
Rico 
614; sex ratio unspecified 
4-16yrs 
DSM-IIIR Teachers TRF 
SBI-R 
PCA-varimax 1:Inattention-
distractibility 
2 : H/I 
 
          
Bauermeister et 
al (1995) 
Puerto 
Rico 
248 : b, 125 ; g, 123   
 9-17yrs 
DSM-IIIR Teachers 
Parents  
DISC-v 2.1 PCA-varimax 1: IA 
2: H/I 
(similar parent and 
teacher findings) 
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Brito et al (1995) Brazil 2082: b, 782; g, 1300 
Age range not reported ,  
mean age = 11.2years 
DSM-IIIR Teachers DSM-IIIR 
AD/HD Rating 
Scale  
PCA-varimax 1: IA 
2: H/I 
 
         
DuPaul (1991) United 
States of 
America  
1217: b, 594; g, 623 
6-12yrs 
DSM-IIIR Parents  
Teachers  
(analysed 
separately) 
AD/HD Rating 
Scale 
ACTRS 
PCA-varimax 1: Inattention-
hyperactivity 
2: Impulsivity-
hyperactivity  
(similar parent and 
teacher findings) 
 
          
DuPaul et al 
(1997) 
United 
States of 
America 
4009: b, 2054; g, 1934 
4-19yrs 
DSM-IV Teachers AD/HD RS-IV 
(school version) 
PAF-oblique 1: IA 
2: H/I 
r = -.70 
          
 
DuPaul et al 
 
United 
 
4604: b, 2134; g, 2470 
 
DSM-IV 
 
Parents 
 
AD/HD RS-IV  
 
PAF-oblique 
 
1: IA 
 
r = -.68 
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(1998a) States of 
America 
4-20yrs (home version) 2: H/I 
         
Healey et al 
(1993) 
United 
States of 
America 
85: b, 43; g, 42 
6-12yrs 
A. DSM-III 
B. DSM-
IIIR 
Teachers Experimental 
DSM-III and 
DSM-IIIR 
symptom 
questionnaire  
Conners 
PCA-varimax A.  
1: Hyperactivity-
Impulsivity 
2: Inattention 
B 
1: Hyperactivity-
Impulsivity 
2: Inattention 
 
          
Holland et al 
(1998) 
United 
States of 
America 
1004 plus : b, 508; g, 496 
K to Grade 12 (age range 
unspecified) 
DSM-IV  Parents  
Teachers  
(analysed 
separately) 
AD/HD-SRS PCA-oblique 1: IA 
2: H/I 
(similar parent and 
teacher findings) 
r = .69 
(similar 
correlations for 
parent   and 
teacher ratings) 
 Chapter 2: Construct validation: theories, methods and findings for DSM-IV AD/HD symptoms 
 
66 
          
Hudziak et al 
(1998)  
United 
States of 
America 
1549 twins; 868 
monozygotic, 681 dizygotic; 
g only 
12-19yrs 
DSM-IV  Parents  DICA-R  
(parent version)  
 
PCA-oblique 1: IA 
2: H/I 
r = .51 
Kanbayashi et al 
(1994) 
Study 1 
 
Japan 274; b, 153:g, 121 
7-9 years    
DSM-IIIR Parents DSM-IIIR 
symptom 
questionnaire 
and additional 
nine symptoms 
of ODD 
PFA-varimax 1: Inattention 
2: Hyperactivity 
Impulsivity 
3: Excessive verbal 
activity 
 
Kanbayashi et al 
(1994)  
Study 2 
 
 
 
Japan Group 1 
412: b, 198: g, 214 
4-6 years 
 
Group 2 
336: b, 173; g, 163 
DSM-IIIR Parents DSM-IIIR 
symptom 
questionnaire 
and additional 
nine symptoms 
of ODD 
PFA-varimax 1: Inattention 
2: Hyperactivity 
Impulsivity 
3: Excessive verbal 
activity 
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 10-12 years 
Lahey et al 
(1988a)  
Study 1 
United 
States of 
America 
667; sex ratio unspecified 
K to Grade 5 (age range 
unspecified) 
DSM-III Teachers SNAP PCA-varimax 1:Inattention 
Disorganisation  
2: Motor 
Hyperactivity 
Impulsivity 
 
          
Sherman et al 
(1997) 
United 
States of 
America 
576 twins (194 pairs 
monozygotic, 94 pairs 
dizygotic); b only  
11-12yrs 
DSM-III 
DSM-IIIR 
Parents 
Teachers 
DICA-R (parent 
version) 
MTFS (teacher 
rating form) 
PCA-varimax 1: IA 
2: H/I  
(similar parent and 
teacher findings) 
 
          
Yang et al 
(2000) 
Taiwan 454: b, 231; g, 223 
6-12 yrs 
DSM-IIIR 
DSM-IV 
 
(Analysed 
Teachers 
 
20-item AD/HD 
checklist 
combining items 
from DSM-IIIR 
PCA-varimax DSM-IIIR symptom 
checklist 
Boys and girls:  
1: H/I  
 
 Chapter 2: Construct validation: theories, methods and findings for DSM-IV AD/HD symptoms 
 
68 
separately 
and 
together) 
and DSM-IV 
 
2: IA 
  
 
DSM-IV symptoms 
checklist  
Boys :  
1: H/I  
2: IA 
 
Girls :  
1: IA 
2: H/I  
          
Note:  yrs = years; b = boys; g = girls; IA = Inattention; H/I = Hyperactivity Impulsivity; PCA = Principal Components Analysis; PFA = Principal Axis Factoring; 
ACTRS = Abbreviated Conners Teacher Rating Scale (Goyette, Conners, & Ulrich, 1978); AD/HD RS-IV = Attention Deficit Hyperactivity Disorder Rating Scale-IV 
(DuPaul et al., 1997; 1998a); AD/HD SRS = Attention Deficit Hyperactivity Disorders Symptoms Rating Scale (Holland, Gimpel, & Merrel, 1998); DICA-R-P = 
Diagnostic Interview for Children and Adolescents Revised-Parent Version (Reich & Welner,1988); DISC-v 2.1 = Diagnostic Interview Schedule for Children- 
version 2.1 (Costello, Edelbrock, Dulcan, Kalas, & Klaric,1987); MTFS-TRF = Minnesota Twin Family Study-Teacher Rating Form; SBI-R = SchoolBehaviour 
Inventory – Revised (Bauermeister, 1990); SNAP = Swanson, Nolan And Pelham (Pelham et al. 1981); TRF = Teacher Report Form (Achenbach & Edelbrock, 1986).
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2.1.2 EFA Studies of AD/HD Symptoms Based on Teacher Ratings  
An examination of Table 3 shows three studies (Healey et al., 1993; Lahey et al., 
1988a; Sherman, Iacono, & McGue, 1997) that examined the factor structure of DSM-III 
Attention Deficit Disorder (ADD) symptoms based on teacher ratings. These studies 
provide support to the two factor structure of DSM-IV AD/HD.  For instance, Lahey et al. 
(1988a) obtained teacher ratings of 667 American children from Kindergarten to Grade 5 
in Study 1. There was support for the two factor structure of DSM-III ADD symptoms 
(Factor 1: Inattention-Disorganisation; Factor 2: Motor Hyperactivity Impulsivity). Based 
on their findings, the authors argued against the uni-dimensional construct of AD/HD in 
DSM-IIIR and the three-dimensional construct of ADD, ADD/H in DSM-III.  
As seen in Table 3, five studies investigated the factor structure of DSM-IIIR 
AD/HD symptoms using teacher ratings (Bauermeister et al., 1992; Brito, Pinto & Lins, 
1995; DuPaul, 1991; Healey et al., 1993; Yang, Schaller & Parker, 2000). These studies 
have extracted a two factor solution of AD/HD comprising of distinct IA and H/I 
dimensions. In the Brito et al. (1998) study, data on the behavioural observations of 2,082 
Brazilian children were obtained via a teacher rated scale based on DSM-IIIR items. The 
study found a two factor structure of AD/HD symptoms comparable to the DSM-IV two 
factor model of AD/HD. However, in the Brito et al. (1998) study, the sample were 
children from only one school in the Rio de Janeiro area and, thus, may not be 
representative of all Brazilian children.   
Three studies examined the factor structure of DSM-IV AD/HD symptoms via 
EFA (DuPaul et al., 1997; Holland et al., 1998; Yang et al., 2000), as seen in Table 3. 
These studies also lend support to the DSMIV AD/HD conceptualisation of separate 
dimensions of IA and H/I factors. For instance, DuPaul, Power, Anastopoulos, Reid, 
McGoey and Ikeda (1997) extracted a two factor solution for DSM-IV AD/HD based on  
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teacher ratings of 4009 American children and adolescents. Principal axis factoring and 
oblique rotation revealed Factor 1 as IA and Factor 2 as H/I. Yang et al. (2000) examined 
the factor structure of DSM-IIIR and DSM-IV AD/HD symptoms obtained from 121 
Taiwanese teachers separately for boys and girls. The study revealed a two dimensional 
construct of DSM-IIIR AD/HD for both genders (Factor 1: H/I; Factor 2: IA). For the 
DSM-IV symptoms checklist, similar results were found for boys. However, the results 
for girls were different in that the order of extraction of the two factors was reversed 
(Factor 1: IA; Factor 2: H/I). As the review shows, EFA studies of non-clinical children 
and adolescents involving teacher ratings supported the two factor structure of AD/HD 
(IA and H/I), regardless of the different DSM editions used.  
2.1.3 Correlations between IA and H/I in EFA studies 
Although the EFA studies reviewed conceptualise AD/HD as being made up of 
distinct IA and H/I constructs, the studies show that these constructs are correlated.  As 
seen in Table 3, correlations between the IA and H/I factors in the EFA studies have been 
moderate, ranging from .51 (Hudziak et al., 1998) to .70 (DuPaul et al., 1997).  
2.1.4 Summary of EFA findings  
All the EFA studies shown in Table 3 support the two factor conceptualization of 
AD/HD by DSM-IV based on parent ratings and teacher ratings of non-clinical children 
and adolescents. The study by Kanbayashi et al. (1994) was an exception, revealing a 
three factor structure of AD/HD. Only the Yang et al. (2000) study reported factor 
structure findings separately for boys and for girls. Most of the studies reviewed 
comprised of North American and South American samples. Only two of the studies were 
from an Eastern sample (Japan: Kanbayashi et al., 1994; Taiwan: Yang et al., 2000). The 
levels of correlation between IA and H/I factors reported in these EFA studies were 
moderate. 
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2.2 Confirmatory Factor Analytic (CFA) Studies on the Internal Validity of AD/HD 
Symptoms  
Studies investigating the factor structure of DSM-III, DSM-IIIR and DSM-IV 
AD/HD symptoms using confirmatory factor analysis (CFA) have included non-clinical 
(Beiser et al., 2000) and clinical samples (Pillow, Pelham Jnr, Hoza, Molina, & Stultz, 
1998; Wolraich et al., 2003b). In these studies, results revealed a two factor structure of 
AD/HD comprising of separate IA and H/I dimensions. CFA studies that examined the 
factor structure of AD/HD together with ODD and CD symptoms have found support for 
a separate dimension of AD/HD from ODD and/or CD symptoms (Burns, Walsh, Owen, 
& Snell, 1997a; Burns, Walsh, Patterson, Holte, Sommers-Flanagan, & Parker, 1997b; 
Burns, Boe, Walsh, Sommers-Flannagan, & Teegarden, 2001; Molina, Smith, & Pelham, 
2001; Zuddas et al., 2006). For example, in the Burns and colleagues (2001) study, the 
structure of AD/HD symptoms, consisting of separate IA and H/I dimensions were found 
to be distinct from ODD symptoms. Similarly, in an Italian study, AD/HD, comprising of 
distinct IA and H/I dimensions was supported, and were separate from ODD and CD 
symptoms based on parent and teacher ratings (Zuddas et al., 2006). 
CFA studies looking at non-clinical adult samples have shown the three factor 
structure (IA + HYP + IMP) to be a more appropriate organisation of AD/HD in adults 
(e.g., Glutting et al., 2005; Span, Earleywine & Strybel, 2002). This suggests a construct 
similar to the conceptualization of AD/HD as set out by DSM-III rather than DSM-IIIR or 
DSM-IV. Both studies were based on self reports, however, the Glutting et al. (2005) 
study extracted a two factor structure as opposed to a three factor structure of AD/HD 
when the adult sample was rated by their parents.  
The CFA studies reviewed in this chapter will only include non-clinical children 
and adolescent samples and will focus on studies examining AD/HD symptoms in 
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isolation. Research based on community samples is particularly important, because 
clinical samples generally constitute a highly select and biased group (Bauermeister, 
1992). These samples tend to be more impaired and have higher levels of 
symptomatology. Findings based on clinical samples, therefore, may not fully reflect the 
characteristics of AD/HD in the population at large. Table 4 summarises findings of 
studies that examined the internal validity of DSM-III, DSM-IIIR and DSM-IV AD/HD 
using CFA. 
2.2.1 CFA Studies based on Parent Ratings 
Seven confirmatory factor analytic studies carried out using parent ratings, based 
on DSM-IV AD/HD symptoms (Amador-Campos, et al., 2006; Beiser et al., 2000; Collett, 
Browley, Gimpel, & Greenson, 2000; DuPaul et al., 1998a; Gomez et al., 2003; Gomez et 
al., 2005; Gomez et al., 1999) provided support for the bi-dimensionality of AD/HD 
symptoms as conceptualised by DSM-IV.  These studies included samples of American, 
Australian, Brazilian, Canadian, Malaysian and Spanish children. In all cases, the two 
factor model (IA and H/I factors separately) was shown to be superior to the one factor 
model (all 18 AD/HD symptoms together) and the three factor model (Inattention, IA; 
Hyperactivity, HYP; and Impulsivity, IMP factors separately) for parent ratings of DSM-
IV ADHD symptoms.   
For instance, as seen in Table 4, two models of DSM-IV AD/HD symptoms were 
tested in a Spanish sample of 653 children and adolescents (4-12 years) (Amador-Campos 
et al., 2006). The sample was divided into two age groups. Parent ratings revealed an 
equal fit for the two factor model (IA; H/I) and the three factor model (IA; HYP; IMP) for 
both age groups. However, the authors concluded that the two factor model was a more 
parsimonious solution for parent ratings due to high correlations between the HYP and 
IMP dimensions in the three factor model. 
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 The two factor model was also supported in two Australian studies (i.e., Gomez et 
al., 1999; Gomez et al., 2003). The Gomez et al. (1999) study tested the one factor-, two 
factor-, and three factor models. Parent ratings were analysed by gender. Across all 
samples (all, boys, and girls), the authors found an adequate fit of both the two and three 
factor model. However, the authors argued for the DSM-IV AD/HD two factor model 
over the three factor model due to the high correlations between the HYP and IMP 
symptoms. In Gomez et al. (2003) the two factor and three factor models were tested 
simultaneously in an Australian and a Brazilian sample. Gomez et al. (2003) found 
support for the two factor model displaying distinct dimensions of IA symptoms and H/I 
symptoms, consistent with DSM-IV AD/HD conceptualization, for parent ratings of both 
samples. Correlations between the IA and H/I factors were slightly higher for parent 
ratings of the Australian sample (.76) than the Brazilian sample (.73).   
The two factor structure of DSM-IVAD/HD was also confirmed in a sample of 
917 Malaysian school children. Gomez et al. (2005) obtained parent ratings of the 
Disruptive Behaviour Rating Scale (DBRS; Barkley & Murphy, 1998). The DBRS lists 
nine AD/HD-IA symptoms, nine AD/HD-H/I symptoms and eight ODD symptoms 
according to DSM-IV symptoms list for AD/HD and ODD. The study tested four models; 
Model 1(all AD/HD and ODD symptoms together), Model 2 (AD/HD and ODD 
symptoms separately), Model 3 (AD/HD-IA, AD/HD-H/I and ODD symptoms separately) 
and Model 4 (IA, HYP, IMP and ODD symptoms separately). Results revealed a good fit 
by Model 3 and Model 4. However, the improvement in fit values of Model 4 over Model 
3 was small. This coupled with the high correlation between the HYP and IMP factors in 
Model 4 (r = .88) lead the authors to conclude that Model 3 best conceptualises AD/HD 
and ODD structural organization in this sample. As in the other studies reviewed in this  
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section, AD/HD was best conceptualised as a two factor structure (IA; H/I), consistent 
with DSM-IV structural organization in the Malaysian sample.   
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Table 4  
Summary of Confirmatory Factor Analysis (CFA) Studies on the Internal Organisation of DSM-IIIR and DSM-IV AD/HD Symptoms in 
Non-Clinical Samples 
 
Study Country Sample 
N : n of boys and girls 
age range 
 
Diagnostic 
criteria 
Rater Measures used Models tested Model supported and 
correlations 
Amador-Campos 
et al  (2006)  
Spain 653 : b, 278 g, 375  
4-12years 
 
Group 1 : N = 151; gender 
ratios unspecified; (48-71 
mnths) 
 
Group 2 : N = 502 ; 
DSM-IV Parents 
Teachers 
(Analysed 
separately) 
Bilingual 
Spanish-Catalan 
Questionnaire 
(consists of 18 
items from  
DSM-IV AD/HD 
symptom list) 
2F (IA + H/I) 
 
3F (IA + HYP 
+IMP) 
Parents 
Group 1 : 2F (IA /H/I = 
.62) 
 
Group 2 : 2F (IA /H/I = 
.62) 
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gender ratios unspecified; 
(72-144 mnths) 
Teachers  
Group 1 : 2F (IA /H/I = 
.64) 
 
Group 2 : 2F (IA /H/I = 
.62) 
 
        
Beiser et al 
(2000) 
North America 
(United States 
and Canada) 
2044: 1555 (Native), 489  
(Non-Native) :b, 1063; g, 
981 
Grades 2 to 4 (age range 
unspecified) 
 
DSM-IIIR  
DSM-IV 
Parents 
Teachers  
Self 
(Analysed 
separately) 
CAP 
TIF 
SOS 
1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
Parents:  
Native : 2F (IA /H/I 
=.87) 
Non-Native :2F 
(IA /H/I =.89) 
Teachers: 
Native : 2F (IA /H/I 
=.68) 
Non-Native :2F 
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(IA /H/I =.75) 
 
Self : 
Native : 1F  
Non-Native :1F 
 
 
Collett et al 
(2000) 
United States 
of America 
572: b, 265; g, 307 
K to Grade 12 (age range 
unspecified 
DSM-IV Parents AD/HD-SRS 
(Parent version) 
2F (IA + H/I) Boys :  
2F (correlations not 
provided) 
 
Girls :  
2F (correlations not 
provided) 
 
DuPaul et al 
(1997) 
United States 
of America 
3988 plus 21 unspecified: 
b, 2054; g,1934 
DSM-IV Teachers AD/HD RS-IV 
(school version) 
1F (All 18 
AD/HD 
2F (IA/H/I = .94) 
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Sample 1 4-19yrs symptoms) 
 
2F (IA + H/I) 
 
 
 
       
DuPaul et al 
(1998a) 
United States 
of America  
4604 plus 62 unspecified: 
b,2134; g,2470 
4-20yrs 
DSM-IV Parents AD/HD RS-IV 
(home version) 
1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
2F (IA/H/I = .92) 
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Gomez et al 
(1999) 
Australia 1275: b, 604; g, 671 
5-11yrs 
DSM-IV Parents 
Teachers 
(Analysed 
separately 
for boys and 
for girls) 
AD/HD RS-IV 
(home and 
school version) 
 
1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
 
3F (IA + HYP 
+IMP) 
Parents :  
All participants 
together : 2F (IA/H/I 
= .75) 
Boys : 2F  
(IA/H/I = .75) 
Girls : 2F 
(IA/H/I = .73) 
 
Teachers :  
All participants 
together : 2F (IA/H/I 
= .68) 
Boys : 2F  
(IA/H/I = .66) 
Girls : 2F 
(IA/H/I = .66) 
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Gomez et al 
(2003)  
Study 1 
 
 
Australia 
 
 
 
1475: b, 733; g, 742 
Grade 1 to Grade 6 (Age 
range unspecified) 
 
 
 
DSM-IV 
 
Parents 
Teachers  
(Analysed 
separately) 
 
AD/HD RS-IV 
(home and 
school version) 
 
 
1F (All 18 
AD/HD 
symptoms) 
2F (IA + H/I) 
 
 
Parents :  
2F (IA/H/I = .76) 
 
Teachers :  
2F (IA/H/I = .69) 
        
Gomez et al 
(2003)  
Study 2 
 
 
 
Brazil 285: b,136; g, 149 
Grade 1 to Grade 4 (Age 
range unspecified) 
 
DSM-IV Parents 
Teachers  
(Analysed 
separately) 
CADBI 2.3 
(Portuguese 
version; parent 
and teacher 
version) 
1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
 
Parents :  
2F (IA/ H/I =.73) 
 
Teachers :  
2F (IA/ H/I= .67) 
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Gomez et al 
(2005) 
Malaysia 917: b, 424; g, 493 
Grade unspecified 
mean age; boys, 8.87 
years : girls, 9.02 years 
DSM-IV Parent 
Teachers  
(Analysed 
separately) 
DBRS 
(English and 
Malay  version; 
parent and 
teacher version) 
1F (All 26 
AD/HD and 
ODD symptoms) 
 
2F (AD/HD + 
ODD) 
 
3F (IA + H/I          
+ ODD) 
 
4F (IA + HYP + 
IMP + ODD)  
 
Parents :  
3F(IA / H/I= .77)  
   
 
Teachers :  
3F (IA / H/I=.74) 
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Wolraich et al 
(2003a) 
Sample 1 
Suburban 
Tennessee, 
United States 
of America 
Suburban 1 
4323 : b, 2226; g, 2097 
K to Grade 5 
(Age range unspecified) 
 
Suburban 2 
8258: b, 4228; g, 4030 
K to Grade 5 
(Age range unspecified) 
 
DSM-IV Teachers VADTRS 1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
 
3F (IA + H +I) 
2F (IA/H = .77; IA/I 
= .67) 
Wolraich et al  
(2003a) 
Sample 2 
Urban 
Tennessee, 
United States 
of America 
6171: b, 3147; g, 3024 
K to Grade 4  
(Age range unspecified) 
DSM-IV Teachers VADTRS 1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
 
3F (IA + H +I) 
2F (IA/H = .82; IA/I 
=.71) 
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Wolraich et al  
(2003a) 
Sample 3 
Spain 1332: b, 671; g, 661 
Grade 1 to Grade 4  
(Age range unspecified) 
DSM-IV Teachers VADTRS 
(Spanish 
version) 
1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
3F (IA + H +I) 
2F (IA/H = .81; IA/I 
=.75 ) 
Wolraich et al  
(2003a) 
Sample 4 
Germany 1077: b, 542; g, 535 
Grade 1 to Grade 4  
(Age range unspecified) 
DSM-IV Teachers VADTRS 
(German 
version) 
1F (All 18 
AD/HD 
symptoms) 
 
2F (IA + H/I) 
3F (IA + H +I) 
2F (IA/H = .78; IA/I 
=.70) 
Note : mnths = months; yrs  = years; b = boys; g = girls, K = Kindergarten ; 1F = One factor model; 2F = Two factor model; 3F  = Three factor model; IA = 
Inattention; H/I = Hyperactivity Impulsivity; HYP = Hyperactivity; IMP = Impulsivity; ODD = Oppositional Defiant Disorder; AD/HD RS-IV = Attention Deficit 
Hyperactivity Disorder Rating Scale IV (DuPaul, Anastopoulos, Power, Murphy, & Barkley 1996); AD/HD-SRS = Attention Deficit Hyperactivity Disorder 
Symptoms Rating Scale (Holland, Gimpel, & Merrel, 1998); CADBI 2.3 = Child and Adolescent Disruptive Behaviour Inventory Version 2.3 (Burns, Taylor & 
Rusby, 2001a, 2001b); CAP = Child’s Assessment by a Parent; TIF = Teacher Interview Form; DBRS = Disruptive Behaviour Questionnaire (Barkley & Murphy, 
1998); SOS = Student’s Observation of Self; VADTRS = Vanderbilt AD/HD Teacher Rating Scale (Wolraich, Feurer, Hannah, Pinnock & Baumgaertel, 1998a). 
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2.2.2 CFA Studies based on Teacher Ratings   
As can be seen in Table 4, seven CFA studies were conducted using teacher ratings of 
DSM-IV AD/HD symptoms. These studies have found the two dimensional model of 
AD/HD as theorised by DSM-IV, comprising of IA and H/I dimensions to be superior to a 
uni- and a three-dimensional model (Amador-Campos et al., 2006; Beiser et al., 2000; 
DuPaul et al., 1997; Gomez et al., 1999; Gomez et al., 2003; Gomez et al., 2005; Wolraich et 
al., 2003a). For example, based on teacher ratings of Australian boys and girls using the 
Abbreviated Conners Ratings Scale (ACRS: Goyette et al., 1978), Gomez et al. (1999) found 
the two factor model best conceptualized DSM-IV AD/HD symptoms over a one factor and 
three factor model. Across all samples (all, boys, and girls) adequate fit was found for both 
the two and three factor model. However, high correlations between the HYP and IMP 
symptoms in the three factor model across all samples (all: r = .89; boys: r = .89; girls: r 
= .78) prompted the authors to conclude that the two factor model fit best for DSM-IV 
AD/HD symptoms of Australian boys and girls based on teacher ratings. In teacher ratings of 
Australian and Brazilian children the results supported the distinct dimensions of IA 
symptoms and H/I factors corresponding to DSM-IV AD/HD conceptualization (Gomez et 
al., 2003). In teacher ratings of Malaysian children, a distinct dimension of IA and H/I 
emerged separate from ODD dimensions suggesting support for the superiority of the DSM-
IV AD/HD conceptualisation (Gomez et al., 2005). 
The factor structure of DSM-IV AD/HD symptoms were further investigated in a 
multinational sample. Table 4 indicates that Wolraich et al. (2003a) obtained teacher ratings 
of samples across three countries: United States of America (US), Spain, and Germany. 
Three models were tested across each sample: Model 1 (all 18 DSM-IV AD/HD symptoms 
together), Model 2 (separate IA and H/I symptoms) and Model 3 (IA , HYP, and IMP 
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symptoms separately). Results of the CFA across the four samples found Model 2 and Model 
3 exhibiting adequate fit. However, the authors argued for a two factor model over the three 
factor model as the improvement in fit of the three factor model over the two factor model 
was only 1%. The study found IMP symptoms in the three factor model to be highly 
correlated with the HYP symptoms in all samples, ranging from r = .91 (Spain) to r = .95 
(suburban US) (Wolraich et al., 1998b). The authors concluded that the two factor structure 
of AD/HD conceptualized by DSM-IV was appropriate in cross-national samples, thereby 
lending support to the cross-cultural congruency of DSM-IV AD/HD factor structure. 
     2.2.3 Correlations between IA and H/I factors in CFA studies 
Reported correlations in CFA studies between IA and H/I factors in the two factor 
model of AD/HD have ranged from moderate (r = .62) to high (r = .92) based on parent 
ratings. Correlations between IA and H/I factors based on teacher ratings have also ranged 
from modest (r = .62; Amador-Campos et al., 2006) to high (r = .9; DuPaul et al., 1997) as 
seen in Table 4.  
2.2.4 Summary of CFA findings  
Investigations of the internal validity of AD/HD have examined the number of 
underlying dimensions of these disorders via the process of factor analysis. In general, CFA 
studies of the factor structure of AD/HD symptoms in non-clinical children and adolescents, 
based on parent and teacher ratings have supported a two-factor model of AD/HD comprising 
the dimensions of IA and H/I. Across all studies the one factor model was rejected where 
tested, except for the Beiser et al. (2000) study that showed support for the one factor model 
based on adolescent self ratings. All of the studies in Table 4 support the two factor structure 
over the three factor structure of AD/HD. In cases where the two factor model and the three 
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factor model fit the data equally well, the authors of these respective studies have argued in 
favour of the two factor model (e.g., Gomez et al., 1999; Wolraich et al., 2003a).  
Only two studies reported findings separately for boys and girls (Collett et al., 2000; 
Gomez et al., 1999). Both studies found support for the two factor model of DSM-IV ADHD 
across boys and girls. The two factor model held in an Australian sample, when ratings were 
provided by parent and teachers (Gomez et al., 1999). Similarly, based on parent ratings, 
Collett et al. (2000) found support for the two factor model across both genders in an 
American sample. All of the CFA studies reviewed in Table 4 were conducted with a 
multinational sample of North American, South American, European, Australian and Asian 
population. Across these populations, the two factor model (IA; H/I) seems to be the most 
appropriate organisation for AD/HD symptoms, congruent with DSM-IV conceptualisation, 
thus implying support for the two factor model across cultures. The implications for the 
moderate to high levels of correlation found between IA and H/I factors in parent and teacher 
ratings are discussed in more detail in the subsequent section.  
 
2.3 CFA MT-MS Studies Investigating the Construct Validity of AD/HD symptoms  
As evidenced in Table 3 and Table 4, correlations between IA and H/I factors were 
found to range from moderate to high in several studies. Several possibilities could contribute 
to the moderate to high correlations found between the IA and H/I dimensions. Burns and 
Walsh (2002) cited three possibilities for these high correlations. One reason is the possibility 
that IA and H/I dimensions share similar risk factors. Another reason is the lack of strong 
discriminant validity of some AD/HD symptoms. Essentially, this means that the particular 
symptom correlates as highly in its own symptom category as it does in another separate 
symptom category. The third reason is the use of single informants to report observed 
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behaviors, also known as common method variance (Burns & Walsh, 2002; Fergusson & 
Horwood, 1989).  
The current DSM-IV conceptualization of AD/HD assumes the display of symptoms 
to be due to trait rather than source effects. Accordingly, symptoms need to exhibit 
considerable trait variance to support the construct validity of AD/HD. In most of the EFA 
and CFA studies reviewed earlier, ratings of AD/HD symptoms were obtained from a single 
source (parent or teachers). Single source ratings could contribute to strong source effects 
and, ultimately, contribute to the high degree of correlation between the IA and H/I factors 
(Gomez et al., 2003). Additionally, strong source effects could potentially cast doubt on the 
relationship between AD/HD and other constructs (i.e., academic performance). The CFA 
MT-MS analytic procedure enables the simultaneous examination multiple sources (i.e., 
parent and teachers) to handle the presence of source effects. 
2.3.1 CFA MT-MS Studies of AD/HD Symptoms 
CFA MT-MS studies on the construct validation of AD/HD symptoms are limited.  
To date, three studies have investigated the amount of variance in AD/HD dimensions in 
isolation due to trait, source and error effects (i.e., Gomez et al., 2003; Burns, Walsh & 
Gomez, 2003; Gomez et al., 2005).  
In the first investigation of trait, source and error variance in the AD/HD symptoms, 
Gomez et al. (2003) used confirmatory factor analysis (CFA) to model multiple traits (i.e., 
AD/HD-IA and AD/HD-H/I) assessed by multiple sources (i.e., parents and teachers) in a 
sample of 1475 Australian elementary school children and 285 Brazilian elementary school 
children. In the Australian sample, parents and teachers completed the DSM-IV AD/HD 
Rating Scale, while in the Brazilian sample, parents and teachers were administered the 
Portuguese version of the Child and Adolescent Disruptive Behaviour Inventory-2.3.  
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In the study, Gomez et al. (2003) reported an average of 10% trait, 58% source and 
33% error variance in the nine AD/HD-IA symptoms and 28% trait, 39% source and 33%  
error variance for the nine AD/HD-H/I symptoms for the Australian teachers sample. For the 
Australian parents’ sample, the average values for the nine AD/HD-IA symptoms were 21% 
trait, 38% source and 41% error variance with the average for the nine AD/HD-H/I 
symptoms being 0% trait, 50% source and 49% error variance. Gomez et al. (2003) reported 
similar results in the sample of Brazilian children. For the Brazilian teacher sample, there 
was 9% trait, 70% source and 21% error variance for the AD/HD-IA symptoms and 41% trait, 
24% source and 35% error variance for the AD/HD-H/I symptoms. In Brazilian parents, 
Gomez et al. (2003) documented 29% trait, 29% source and 42% error variance in the 
AD/HD-IA symptoms, and 1% trait, 50% source and 50% error variance in the AD/HD-H/I 
symptoms. The results of the study by Gomez et al. (2003) indicated that the individual 
AD/HD symptoms contained a great deal of source and error variance with the exception of 
the Brazilian teacher ratings of AD/HD-H/I symptoms, which found more trait than source 
variance. The generally higher amount of source variance over trait variance found in this 
study indicates the lack of convergent and discriminant validity in the individual symptoms 
of the ratings scales used in both samples. The correlation between IA and H/I factors was 
non-significant in the Australian sample (.03), but was significant in the Brazilian sample 
(.35). Parent and teacher source factors were significantly correlated in both the Australian 
and the Brazilian samples at .52 and .32 respectively.   
In a further analysis, Gomez et al. (2003) repeated the previous investigation using 
AD/HD symptoms parcels instead of individual symptoms. Essentially, this procedure 
requires AD/HD symptoms to be grouped together into ‘parcels’, whereby a summary score 
is then obtained. For example, Parcel 1 could consist of five odd-numbered IA symptoms and 
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Parcel 2 could be made up of four even-numbered IA symptoms. The CFA MT-MS approach 
then extracts trait, source and error variance from these ‘parcels’.  Symptoms parcelling 
reduces the level of skewness and kurtosis and error variance found in individual items 
(Gomez et al., 2003). As AD/HD research often involves analysing data based on the 
separate IA and H/I dimensions, symptoms parcelling allows for a more appropriate analysis 
of trait, source and error variance than individual symptoms do. Only H/I parcels for teachers 
showed more trait than source variance (45% to 62%). More source than trait variance was 
found in H/I parcels for parents (77% to 91%) and IA parcels for teachers (70% to 84%). 
Equal amounts of trait and source variance was found for IA parcels for parents. Similar to 
CFA MT-MS analysis of individual symptoms, the analysis using symptom parcelling 
exhibited equal to or stronger source than trait variance. Correlations between IA and H/I 
traits in the Australian and Brazilian samples were significant at .33 and .36 respectively. 
Significant correlations were also found for parent and teacher sources in both samples 
(Australian, .46; Brazilian, .33). There was a higher amount of trait variance in the IA parcels 
compared to the H/I parcels for parent ratings, while the situation was reversed for teacher 
ratings. In the Gomez et al. (2003) study, IA Parcel 1 and 2 contained 36% and 43% trait 
variance respectively, compared to 3% trait variance for each of the H/I Parcels. For teacher 
ratings, the IA Parcel 1 and 2 had 17% and 19% trait variance respectively, while H/I Parcel 
1 and 2 exhibited 45% and 62% trait variance in that order
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In another study on trait, source and error variance in AD/HD symptoms among an 
Australian community sample, Burns et al. (2003) used CFA to model  multi trait (AD/HD-
IA and AD/HD-H/I) and multi source (parents and teachers) across time (3-month interval). 
Three hundred and sixty elementary school children were involved in the study. Parents and 
teachers rated these children on the DSM-IV AD/HD Rating Scale (DARS; Gomez et al., 
1999) at the initial assessment (Time 1) and at the follow up assessment three months later 
(Time 2). The convergent and discriminant validity of traits and sources were measured over 
3 months. As in the Gomez et al. (2003) study, data in the Burns et al. (2003b) study were 
analysed using symptom parcels.  
For teacher ratings, the AD/HD-IA manifest variable contained 22% trait, 67% source 
and 12% error variance at Time 1 and 18% trait, 73% source and 9% error variance at Time 2. 
For the AD/HD-H/I manifest variable for teachers, the variable contained 56% trait, 35% 
source and 10% error variance at Time 1 and 53% trait, 38% source and 10% error variance 
at Time 2. For parent ratings, 41% trait, 45% source and 15% error variance were found in 
the AD/HD-IA manifest variable at initial assessment and 44% trait, 42% source and 15% 
error variance were found at follow up. Finally, 3% trait, 84% source, and 14% error variance 
and 1% trait, 86% source and 14% error variance were reported for parent ratings at initial 
and follow up assessments, respectively. The greater source than trait effects in the teacher 
H/I symptoms parcel in the Gomez et al. (2003) study was replicated in the Burns et al. 
(2003b) study. All other symptoms parcels (i.e., parents IA and H/I; teachers IA) contained 
equal to or more source than trait variance. Source variance remained strong temporally in 
the IA and H/I measures. Burns et al. (2003b) had earlier suggested in their study that strong 
source effects could either represent rater bias or indicate genuine dissimilarity of the child’s  
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behaviour towards different sources (e.g., defiant to a parent but obedient to the teacher). 
Their findings seem to suggest the latter view.   
The CFA MT-MS approach to assessing the construct validity of AD/HD was 
replicated in a sample of Malaysian schoolchildren by Gomez et al. (2005). The study had 
also examined the construct validity of ODD. However, only the findings of the trait and 
source variance of the AD/HD symptoms will be reviewed. In the study, parents and teachers 
of 917 Malaysian children completed the Disruptive Behavior Rating Scale (Barkley & 
Murphy, 1998). The analysis was conducted with four different sets of parcels. The rationale 
for carrying out the study with four different parcel sets was to eliminate the possibility that 
the findings would be compromised due to the various parcelling techniques adopted. As 
findings were similar across the parcels sets, the authors reported the average amount of trait, 
source and error variance across Parcel set 1 and Parcel set 2. Prior to that, the study had 
determined model fit based on Parcel set 1 and Parcel set 2. As mentioned earlier only 
findings of trait, source and error variance of the AD/HD symptom parcels will be reported. 
Across parent and teacher ratings, there was more source than trait variance for IA and H/I 
parcel sets with the exception of the teacher H/I parcel which contained approximately equal 
amounts of trait and source variance. For the parent IA parcels, the average value of trait 
variance and source variance were 34% and 40% respectively, while the average value of H/I 
parcel trait variance was 2% with the source variance average of 50%. Teacher IA parcels 
exhibited an average of 6% trait and 84% source variance, while the teacher H/I parcels 
contained an average of 41% trait and 46% source variance.  
Similar to findings of earlier CFA MT-MS studies of AD/HD symptoms, there was a 
higher amount of trait variance in the IA parcel as opposed to the H/I parcel for parent ratings,  
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while for teacher ratings the H/I parcel contained a higher amount of trait variance than the 
IA parcel. Discriminant validity of traits was minimally supported based on significant 
correlations between IA and H/I dimensions. Discriminant validity of sources was also 
supported based on low correlations found between parents and teachers.  
2.3.2 Summary of CFA MT-MS findings 
All of the CFA MT-MS studies reviewed in the previous section exhibited a 
significant amount of variance due to source. Findings provided support for convergent and 
discriminant validity of traits (IA, H/I) and convergent validity of sources (parent, teachers) 
at the matrix level. However, at the individual level (including individual parcel level), the 
findings show limited support for the convergent validity of IA and H/I dimensions. 
Convergent validity was partially supported for the parent rated IA and teacher rated H/I due 
to significant trait variances across all three CFA MT-MS studies reviewed in the current 
study. Discriminant validity of trait and sources were minimally supported at the parcel level.   
 
2.4 Conclusion  
 Separate dimensions of DSM-IV AD/HD symptoms comprising of a two factor 
structure (IA; H/I) have been investigated and consistently supported in EFA and CFA 
studies of non-clinical samples of children and adolescents. However, although there is 
support for the distinct dimensions of IA and H/I, data indicate moderate to high correlations 
between IA and H/I. Support for DSM-IV conceptualisation based on EFA and CFA studies 
needs to be regarded with some caution in view of the limitations of past studies. Findings 
from EFA studies applying principal component analysis techniques assume that the 
constructs (IA; H/I) being examined are distinct. However, as the reviewed EFA studies 
show, moderate correlations were found between the IA and H/I constructs of AD/HD,  
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suggesting that they are conceptually related. More current studies seem to support the notion 
of IA and H/I as being theoretically related (e.g., Gomez et al., 2005). Moderate to high 
correlations found between IA and H/I dimensions in CFA studies could threaten the internal 
validity of these domains. EFA and CFA studies have been conducted with information from 
a single source. Single source data contain strong source effects which may explain further 
the high correlations between IA and H/I. The CFA MT-MS approach enables a more precise 
study of the effects of source variance. In other words, the presence of strong source effects 
could be extracted and the resulting magnitude can be ascertained. The current DSM-IV 
conceptualization of AD/HD could be jeopardized should findings show more source than 
trait effects. Indeed in previous CFA MT-MS studies of AD/HD IA and H/I dimensions more 
source than trait variance was found across parent and teacher ratings.  
A major limitation of past CFA and CFA MT-MS is the use of ordinal data to run the 
analyses. This is seen as a major limitation for two reasons. When rating scales are employed 
to rate the presence or occurrence of AD/HD symptoms, in most cases a 4-point Likert scale 
is used (ordinal scores), however, in a clinical setting clinicians recode these ordinal scores 
into binary scores to generate diagnostic decisions. Essentially, this entails recoding scores of 
‘0’ and ‘1’ in the rating scale as 0, and scores ‘2’ and ‘3’ as 1. Symptoms are then rated as 
either present (1) or absent (0) according to the reassigned scoring. For example, in an 18 
item AD/HD symptoms questionnaire, if item number 9 was given a score of ‘2’, then 
symptom number 9 was regarded as present; if it was given a score of ‘1’ then the symptom 
was regarded as absent. Therefore, analysing data with binary scores makes practical clinical 
sense. Secondly, the rating of a symptom as either present or absent corresponds more 
closely to the practice of diagnosing AD/HD by DSM-IV. The author of the current study is  
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unaware of any CFA studies that have approached data analysis of AD/HD symptoms in a   
non-clinical children sample using binary data.  
The second major limitation is the lack of studies focusing on gender as an important 
variable. A literature review in Chapter 1 shows gender differences between boys and girls 
across several areas of AD/HD symptom manifestations including prevalence rates, presence 
of co-morbid disorders and level of impairment. As it is, boys were referred more often than 
girls. It is assumed that these gender differences might also manifest themselves in parent and 
teacher ratings of boys and girls when CFA and CFA MT-MS data were analysed separately 
by gender. Both the use of binary data and separate gender analyses has been overlooked in 
CFA and CFA MT-MS studies. Another aim of the current study is to conduct CFA and CFA 
MT-MS analyses with an emphasis on gender.  
In summary, Chapter 2 has reviewed evidence from EFA and CFA studies for the 
internal organisation of AD/HD symptoms in DSM-III, III-R and IV, respectively, based on 
parent and teacher ratings. Evidence from normative children samples support the DSM-IV 
AD/HD two factor model of IA and H/I. However, these studies suffer from several 
limitations. To date, no confirmatory factor analytic study has examined normative children 
separately by gender using binary scores. Even fewer studies have examined this further 
using CFA MT-MS procedure. Therefore, possible alternate findings due to gender effects 
and the use of binary scores are left to speculation. To date, no CFA MT-MS study has 
examined source and trait variance in a non-clinical sample using binary scores separately by 
gender. Given these limitations, one of the aims of the current study is to conduct a single 
source (parent, teacher) confirmatory factor analytic study of Malaysian children using 
binary scores. Another aim of the current study is to examine construct validity and trait, 
source and error variance of AD/HD symptoms based on parent and teacher ratings of non- 
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clinical Malaysian children using binary scores. Both CFA and CFA MT-MS analyses will 
be investigated separately by gender. Chapter 3 details these aims more specifically. 
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CHAPTER 3: AIMS AND HYPOTHESES OF THE CURRENT STUDY 
 
1. First aim of the study - Descriptive scores, Gender, Age, Age by Gender Interaction Effects 
and Respondent Differences and Reliability and Validity of Parent and Teacher Ratings of 
the AD/HD subscale of the DBRS  in a Malaysian sample   
One of the aims of the study will be to obtain and report descriptive scores (mean and 
standard deviations) for parent and teacher ratings of the DBRS subscales (i.e., IA, H/I) for 
boys and girls across each age group (ages 6 to 12 years old). The study also aims to 
investigate gender, age and gender by age interaction effects based on parent and teacher 
ratings of the DBRS. Additionally, the study aims to examine respondent differences (i.e., 
parent versus teacher ratings) for the IA and H/I subscales of the DBRS across gender. The 
internal consistency (reliability and validity) of the DBRS IA and H/I subscales will also be 
investigated for both parent and teacher ratings. Based on the aims stated above, it is 
hypothesised that: 1) Boys will show a higher mean score on the IA and H/I subscales than 
girls for both parent and teacher ratings; 2) Younger children across both genders will display 
higher means for the IA and H/I group of symptoms than older boys and girls, as rated by 
parents and teachers; 3) Parents will assign higher mean scores of AD/HD IA and H/I 
symptoms than teachers for both boys and girls; and 4) The DBRS will exhibit good internal 
consistency for Malaysian parent and teacher ratings of the IA and H/I subscales.  
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2.  Second aim of the study - Overall Prevalence Rate for DSM-IV AD/HD and its Subtypes 
based on Parent Ratings, Teacher Ratings and Parent-Teacher Ratings in a Malaysian 
sample 
The second major aim of the study is to obtain prevalence rates for overall AD/HD 
and its subtypes (AD/HD-IA, AD/HD-H/I and AD/HD-C) based on DSM-IV symptoms 
criteria in a Malaysian school children sample. Prevalence rates will be provided separately 
for all participants combined and for boys and girls separately. Consistent with past studies, it 
is hypothesised that the overall prevalence rate of DSM-IV AD/HD will be lower when 
obtained from parent-teacher agreement than when obtained from parent or teacher only 
ratings. For a parent-teacher agreement of AD/HD diagnosis, both parents and teachers of the 
child must endorse at least 6 out of 9 IA symptoms and/or 6 out of 9 H/I symptoms, each. It 
is also hypothesised that the overall DSM-IV AD/HD prevalence rate based on parent only 
ratings will be higher than teacher only ratings. It is further hypothesised that DSM-IV 
AD/HD-IA will be the most prevalent subtype followed by the DSM-IV AD/HD-C while the 
DSM-IV AD/HD-H/I will be the least prevalent. This will hold for parent only, teacher only 
and parent-teacher agreement across all participants and for boys and girls. It is also 
hypothesised that boys will exhibit a higher ratio of AD/HD than girls.  
 
3. Third aim of the study - ‘Single Source Confirmatory Factor Analysis of the Structural 
Organization of Parent and Teacher Rated DSM-IV AD/HD Symptoms in a Malaysian 
sample 
The third aim of the study was to investigate the structural organisation of the DSM-
IV AD/HD symptoms in an elementary school children sample. Based on the strong support 
for the two factor structure of AD/HD in a normative sample from previous studies, the 
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current study will analyse data based on parent and teacher ratings and report the fit indices 
of the two factor model only. Findings will be analysed separately by gender using binary 
scores. Figure 1 shows the path diagram of the two factor model. As shown in Figure 1, for 
the two factor model of AD/HD, the nine inattention (IA) symptoms are expected to load 
highly onto the IA factor, while the six hyperactive (H) and three impulsive (Imp) symptoms 
are expected to load highly onto the H/I factor.  
It is hypothesised that, consistent with earlier CFA studies, the two factor model will 
fit the data well in an absolute sense for both parent and teacher ratings. The study also 
looked at parent ratings for all participants and for boys and girls separately. It was 
hypothesised that for parent ratings of all participants, for boys and for girls, the two factor 
model would fit the data well. It was also hypothesised that the two factor model would fit 
the data equally well for teacher ratings of all participants combined and across both genders.
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         Figure 1. Path Diagram for the Single Source CFA Two Factor Model of DSM-IV AD/HD Sympt
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4. Fourth aim of the study - A Confirmatory Factor Analysis Multitrait-Multisource (CFA 
MT-MS) Investigation of the DSM-IV AD/HD Symptoms in a Malaysian sample  
The current study aims to investigate the construct validity of DSM-IV AD/HD and to 
determine the amount of variance in the AD/HD symptoms due to trait, source and error 
variance in a Malaysian population. Figure 2 shows the postulated model for the AD/HD 
symptoms. This model involves two latent trait factors (AD/HD IA and AD/HD H/I) and two 
latent source factors (parents and teachers). There are 12 manifest variables (3 IA parcels and 
3 H/I parcels for parents and 3 IA parcels and 3 H/I parcels for teachers). Ideally it is 
expected that the two trait factors (IA and H/I) will correlate minimally with each other 
(discriminant validity of traits), and for the source factors (parents and teachers) to be 
moderately to minimally correlated with each other (discriminant validity of sources), for 
each symptom to have a significant and substantial loading on the appropriate trait factor 
(convergent validity of symptoms), and for each symptom to have lower loading on the 
source factor than on the trait factor. However, based on past findings, it is hypothesised that 
at the symptom parcel level, parent and teacher rated IA and H/I symptoms, for all 
participants combined and for boys and for girls will exhibit significant source variance.
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Figure 2. Path Diagram for the CFA MT-MS Parent and Teacher Source Model of DSM-IV AD/HD. 
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It is also hypothesised that, consistent with past findings (e.g., Gomez et al., 2003), the 
amount of trait variance in the IA parcels will be more than the amount of trait variance in 
the H/I parcels for parents. For teachers, the H/I parcels will exhibit a higher amount of trait 
variance than the IA parcels. It follows then that for both boys and girls, parent ratings will 
indicate higher IA than H/I trait variance while teacher ratings will display a higher amount 
of H/I than IA trait variance. It is further hypothesised that there would be support for the 
convergent and discriminant validity in the parent and teacher rated IA and H/I symptom 
parcels for all participants combined, for boys and for girls. 
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CHAPTER 4: METHOD OF THE CURRENT STUDY 
1. Participants 
A total of 2000 primary school children from the Johor Bahru district of Johor, 
Malaysia were invited to take part in this study of which 1084 responded. The Johor state is 
one of the thirteen independent states that make up Malaysia and is situated on the most 
southern tip of the Malay Peninsula. The sample was obtained from Johor Bahru, the capital 
of Johor.  According to the Department of Statistics Malaysia (2003), in the 2003 mid year 
population census, Johor made up 12.0% of the total Malaysian population of approximately 
24.8 million.  
Out of 1084 ratings provided by parents, 150 (13%) did not have teacher ratings. This 
study included only ratings of children for whom parent and teacher ratings were obtained. 
The final sample consisted of a total of 934 children, 436 boys (mean age = 8.86 years, SD = 
1.62) and 498 girls (mean age = 9.02 years, SD = 1.73) and represented approximately 86% 
of the children who agreed to participate in the study.  The participants’ ages ranged from 6 
years old to 12 years old with a mean age of 8.94 years (SD = 1.68).  
Background information on the sample and the parents/guardians was obtained 
through a form attached to the informed consent form for parents which was included in the 
envelope handed out to parents/guardians. Forms were provided in English (Appendix C (1)) 
and Malay, Malaysia’s National language, (Appendix C (2)). The form requested parents 
(mothers and fathers, including guardian or other primary caregivers) of the child to provide 
personal information regarding the child’s age (date of birth), gender and ethnicity. The form 
also requested parents to provide information on their primary occupation, and highest level 
of formal education attained. Those filling out the background information form were also  
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asked to indicate on the form their relationship with the child (e.g., parent, step parent, 
grandparent, aunt or guardian). 
Table 5 presents a summary of the frequency of the age, ethnicity, familial 
relationship of respondent-child and the number of respondents and teachers filling out the 
two language versions of the Disruptive Behaviour Rating Scale (DBRS: Barkley & Murphy, 
1998): English (Appendix D (1) – Parent version; D (2) – Teacher version), and Malay 
(Appendix E (1) – Parent version; E (2) – Teacher version). Table 5 presents these 
frequencies by gender. As seen in Table 5, the overall number of participants was highest in 
the 9 yrs age range (21.2%) while the least number of students were from the 6 year old age 
range (6.9%). The highest number of girls were in the 8 years age range (20.5%) while the 
highest number of boys were in the 9 years of age (23.4%). The number of boys and girls in 
the sample (boys: 46.7%; girls: 53.3%) were fairly equally distributed and corresponds to the 
gender distribution of Malaysian primary school children (boys: 51.4%; girls: 48.6%) 
(Department of Statistics Malaysia, 2003). The gender distribution in the sample did not 
significantly differ from that of the Malaysian population of primary school children, χ2 (1, n 
= 934) = 0.7, p >.05.  
In terms of ethnic descent, Table 5 indicates that the sample consisted predominantly 
of participants of Malay descent (61.5%) followed by participants of Chinese descent 
(26.4%), Indian descent (10.5%) and lastly, Others (1.6%). In cases where there were 
children of mixed parentage, Malaysian children were identified as belonging to a particular 
ethnic group based on the ethnicity of the father. This is standard cultural and administrative 
practice in Malaysia. Parents, therefore, would be expected to describe the ethnicity of the 
child based on this system. The ethnicity percentage of the sample corresponds closely to the 
Malaysian population based on the population census for year 2003 estimates (Department of  
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Statistics, 2003). In the general Malaysian population, the percentages of ethnic groups were 
as follows: Malays (67.4%), Chinese, (24.2%), Indian, (7.10%) and Others (1.3%). The 
ethnic distribution in this sample did not differ significantly from the general Malaysian 
population, χ2 (3, n = 934) = 2.41, p >.05.   
The frequency on the nature of the familial relationship between the person 
completing the parent version of the DBRS (Barkley & Murphy, 1998) and the sample is 
provided in Table 5. The number of the DBRS (Parent version; Barkley & Murphy, 1998) 
completed by both parents (mother and father together) were the highest (34.9%), followed 
by mothers only (31.2%), and fathers only (27.7%). This was then followed by 
unknown/unspecified respondents, grandparent, guardian, stepmother, stepfather, and older 
sibling.   
All plain language statements, (Appendix F (1a) – Parent version in English F (1b) - 
Parent version in Malay; Appendix F (2a) – Teacher version in English, F (2b) - Teacher 
version in Malay), consent forms and questionnaires were provided in two languages, 
English and Malay. More than a third of parents and teachers chose to fill out the Malay 
version of the DBRS compared to the English version.   
 
   Table 5 
Age, Ethnicity, and Familial Relationship of Child-Respondent by Gender, and 
Frequency of Parent and Teacher Rated Versions of the DBRS 
Number Total (%)  
Boys Girls  
Age :     
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6 yrs  33 31 64 (6.9%) 
7 yrs  70 77  147 (15.7%) 
8 yrs  76 102 178 (19.1%) 
9 yrs  102 96 198 (21.2%) 
10 yrs  82 71  153 (16.4%) 
11 yrs  47 73  120 (12.8%) 
12 yrs  26 48  74 (7.9%) 
Total 436 498  934 (100%) 
    
Ethnicity :     
Malay  255 319  574 (61.5%) 
Chinese  115 132 247 (26.5%) 
Indian  57 41 98 (10.5%) 
Other  9 6  15 (1.6%) 
    
Nature of familial relationship between 
respondent and child   
   
Mother  128 163  291 (31.2%) 
Father  124 135  259 (27.7%) 
Mother and Father  149 177  326 (34.9%) 
Stepmother  1 1  2 (0.2%) 
Stepfather  1 1  2 (0.2%) 
Guardian  1 2  3 (0.3%) 
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Grandparent  9 3 12 (1.3%) 
Older sibling  0 1  1 (0.1%) 
Unknown/Unspecified  23 15  38 (4.1%) 
    
Malay version of the DBRS    
Parent  338 383  721 (77.2%) 
Teacher  380 426  806 (86.3%) 
 
English version of the DBRS 
   
Parent  98 115  213 (22.8%) 
Teacher  56 72  128 (13.7%) 
   Note: yrs = years; DBRS = Disruptive Behaviour Rating Scale 
 
The highest level of education attained by fathers and mothers of the children in this 
study are shown in Table 6 .The occupations of parents (mothers and fathers) of children in 
this study, based on the Malaysian Standard Classification of Occupations (MASCO; 
Malaysian Ministry of Human Resource, 1998), are also shown in Table 6. Additional 
categories in the occupation category were created to account for unpaid home duties, 
pensioners and students in the sample as these categories were not included in the MASCO 
(1998) list of occupations, but were identified by parents as their occupation. As stated 
previously, this information was obtained from the background information form handed out 
to parents/guardians at the start of the study.  
Table 6 reveals that the majority of both parents had at least completed primary 
education (66%), followed by secondary education (14%) and tertiary education (9%). A 
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similar number of mothers and fathers received education up to pre-school level (6%) while a 
small number of parents indicated receiving no formal education (1%). Five percent of 
parents did not specify or state the level of education achieved. Pre-school in Malaysia starts 
from the age of 3 years up to age 6 years, while primary schooling starts from the age of 7 
years (Grade 1) to 12 years old (Grade 6). Secondary schooling in Malaysia starts at 13 years 
of age and continues until 17 years of age.  
 Table 6 also lists the primary occupation of parents (mothers and fathers) of children in 
the sample. Using MASCO (1998) classification, it was found that, 28.7% of mothers in the 
study were professionals (e.g., doctors, architects, engineers), 4.6% were clerical workers 
(e.g., stenographers, clerk, cashiers), 3.1% were service workers and shop and market sales 
people (e.g., stewardess, police officers, beautician), 2.8% were technicians and associate 
professionals (e.g., technician, photographer, nurses) and 2.4% were legislators, senior 
officials and managers (e.g., company directors, general managers, ambassadors) . A further 
1.8% of mothers were plant and machine-operators and assemblers (e.g., press operators, 
electroplaters, leather goods assemblers), 0.9% was in the craft and related trade workers 
(e.g., stonemasons, carpenter, and plumber), 0.4% was elementary occupations (e.g., cleaners, 
chambermaids, gardeners) and 0.3% was skilled agricultural and fisheries workers (e.g., pearl 
culturist, apiary worker, sericulture worker). For 8.0% of mothers, the primary occupation 
was unknown or unspecified. Although not listed as occupations in MASCO (1998) 
categories, almost half of the mothers of the children in the sample, 46.8%, listed their 
occupation as unpaid home duties while 0.1% was pensioners and 0.1% was students.  
 An evaluation of the occupations of fathers as shown in Table 6 indicates that 41.9% of 
fathers were service workers and shop and market sales, 20.8% were technicians and 
associate professionals, 12.5% were professionals, 8.6% were legislators, senior officials and 
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managers and 3.6% were in elementary occupations. A further 3.2% of fathers were craft and 
related trades workers, 1.9% were clerical workers, 0.6% were plant and machine-operators, 
and 0.5% were skilled agricultural and fisheries workers. 3.6% of father’s occupations were 
not indicated or were unknown.     
 
       Table 6  
      Descriptive Information on Educational Level and Occupational Status of Mothers and 
Fathers of Children in the Sample  
 
 Mother 
% (n) 
Father  
% (n) 
Total 
% (N) 
    
Highest Education Level Attained    
None (No formal education) 1.1% (10) 0.4% (4) 1% (14) 
Pre-School 6.1% (57) 6.0% (56) 6% (113) 
Primary (Grade 1 to 6) 69.0% (644) 63.7% (595) 66% (1239) 
Secondary (Year 7 to 12) 11.2% (105) 15.8% (148) 14% (253) 
Tertiary (University, Colleges) 8.1% (76) 8.9% (83) 9% (159) 
Unknown/Unspecified 4.5% (42) 5.1% (48) 5% (90) 
 
Parental Occupation Status based on 
MASCO (1998) Categories 
   
1. Legislators, Senior Officials and 2.4% (22) 8.6% (80) (5.5%) 102 
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Managers 
2. Professionals 28.7% (268) 12.5% (117) (20.6%) 385 
3. Technicians and Associate Professionals 2.8% (26) 20.8% (194) (11.8%) 220 
4. Clerical Workers 4.6% (43) 1.9% (18) (3.3%) 61 
5. Service Workers and Shop and Market 
Sales Workers 
3.1% (29) 41.9% (391) (22.5%) 420 
6. Skilled Agricultural and Fisheries 
Workers 
0.3% (3) 0.5% (5) (0.4%) 8 
7. Craft and Related Trades Workers 0.9% (9) 3.2% (30) (2.1%) 39 
8. Plant and Machine-Operators and 
Assemblers 
1.8% (17) 0.6% (6) (1.2%) 23 
9. Elementary Occupations 0.4% (4) 3.6% (34) (2.0%) 38 
10. Unknown/Unspecified 8.0% (75) 3.6% (34) (5.8%)109 
Additional Occupational Groupings Not 
Listed in MASCO (1998) 
   
Unpaid Home Duties 46.8% (437) 0.3% (3) (23.6%) 440 
Pensioners 0.1% (1) 1.9% (18) (1.0%) 19 
Students 0.1% (1) - (0.05%) 1 
    
  Note: MASCO = Malaysian Standard Classification of Occupations (1998) 
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2. Measure  
2.1   Disruptive Behaviour Rating Scale (DBRS; Barkley & Murphy, 1998) 
Parent (mother/father) and teacher ratings of DSM-IV AD/HD symptoms were obtained 
using the Disruptive Behaviour Rating Scale (DBRS; Barkley & Murphy, 1998). This 
questionnaire assesses DSM-IV AD/HD (Inattention, IA; and Hyperactivity/Impulsivity, H/I) 
and ODD dimensions and is structured according to the DSM-IV IA, H/I and ODD 
symptoms. There are 18 AD/HD and 8 ODD symptoms in the DBRS. For the purpose of this 
study, only parent and teacher ratings of the 18 AD/HD symptoms were used.  
In the DBRS (Barkley and Murphy, 1998), DSM-IV AD/HD-IA symptoms are 
presented first (nine items) followed by DSM-IV AD/HD-H/I symptoms (nine items). 
Parents were requested to rate the child’s behaviour based on their observation of that 
behaviour in the past 6 months while teachers were requested to rate the child’s behaviour 
based on their observation of that behaviour since the beginning of the school year. Based on 
a 4-point Likert scale, ratings of each symptom are from 0 to 3; 0 = not at all, 1 = just a little, 
2 = quite a bit, 3 = very much. The scores from the DBRS were then recoded into binary data 
for analyses. This was achieved by reassigning scores of ‘0’ and ‘1’ to 0, and scores of ‘2’ 
and ‘3’ to 1.  
The DBRS has been found to be gender invariant in a recent study, based on parent 
ratings of American and Malaysian boys and girls (Burns, Walsh, Gomez, & Hafetz, 2006). 
In the study, boys across both samples exhibited significantly higher scores that girls on the 
AD/HD-IA and AD/HD-H/I latent means. The Burns et al. (2006) findings support the utility 
of the DBRS (Barkley & Murphy, 1998) in investigating gender differences in AD/HD 
symptoms in community samples based on parent ratings.  
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For this study, the DBRS was reported to demonstrate Cronbach’s alpha of .86 
and .84 for parent and teacher ratings of the IA measure respectively, and .95 and .93 for 
parent and teacher ratings of the H/I measure respectively. In terms of content and structure, 
the DBRS is worded similarly and is comparable to other AD/HD scales, namely, the 
Disruptive Behaviour Disorders Rating Scale (DBDRS; Gaub & Carlson, 1997a), the AD/HD 
Rating Scale-IV (AD/HD RS-IV; DuPaul et al., 1998b) and the DSM-IV AD/HD Rating 
Scale (DARS; Gomez et al., 1999). Across studies, the DBRS has demonstrated good 
reliability (Silva et al., 2005; Waschbusch, Willoughby, & Pelham Jnr., 1998).  
Parents and teachers were given a choice of either the Malay or the English version of 
the DBRS to complete. Approximately 721 parents completed the Malay version and 213 
parents completed the English version. A total of 806 rating scales were completed by 
teachers in the Malay version of the questionnaire and 128 of the rating scales were 
completed in the English version. A trainee clinical psychologist, whose first language is 
Malay and who is equally proficient in English, made the forward translation of the Malay 
version of the DBRS used in this study. The backward translation of the measures was done 
by a native speaker of the Malay language with a Masters degree in English. Any differences 
between the Malay to English version and the original English version were resolved 
following a discussion between the trainee and the language teacher. An evaluation of the 
functional equivalency between the Malay and English version of the DBRS was also carried 
out. This analysis together with the rationale and results is presented in the chapter 5.  
 
3. Procedure and Sampling Method 
  Approval to conduct this study was sought and granted by the University of Ballarat 
Human Research Ethics Committee, the Malaysian Ministry of Education (MME) and the 
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Johor State Department of Education (JSDE). Once approval was granted from the 
University of Ballarat Human Research Ethics Committee, the researcher sent a letter to the 
Malaysian Ministry of Education addressed to the Director of Educational Planning and 
Research Division for approval to carry out research and collect data from primary schools in 
Johor Bahru, Johor. Permission was granted provided the researcher obtained verbal and 
written permission from the Johor State Department of Education (JSDE), and verbal 
permission from the principals of selected schools before carrying out the study. The 
researcher was also required to submit a copy of the research at the end of the study.  
Following approval from the MME, the researcher contacted the JSDE by phone and 
later attended a meeting in person with the assistant registrar of the JSDE to discuss further 
details of the research. A letter of approval to carry out the research was sent to the 
researcher, who then proceeded to contact the principals of schools that were selected to 
participate in order to determine their interest in the project.  
The method of selection for schools invited to participate in the study were based on 
the stratified random sampling (SRS) technique. The stratified random sampling technique 
involves the process of subdividing a population into smaller homogenous groups so that a 
more likely accurate representation of that population is obtained (Neutens & Rubinson, 
1997). The first step in stratified random sampling is the identification of stratification 
parameters (e.g., children’s ethnicity: Malay, Chinese, Indian and Others). The SRS 
technique increases the likelihood that the schools that were chosen approximated urban 
government schools in Malaysia. This technique also decreases the standard error of 
estimates by eliminating the effect of between-strata variation (Fife-Shaw, 2003).  
In the case of this study, schools were subdivided according to the categories they 
were listed in by the Johor Sate Department of Education (i.e., Malay-medium, Chinese-
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medium and Tamil-medium schools). A listing of government primary schools in the Johor 
Bahru district with the school’s address, contact number, school type and name of current 
principal were obtained from the Johor State Department of Education. Schools in Malaysia 
are categorized according to, among others, the primary language used in teaching. Therefore, 
a school that is a Chinese medium school would carry out all lessons in Chinese except for 
during dedicated language lessons like English or Malay. Malaysians have the liberty to enrol 
their children in any of these schools even if the main language used in the school is not the 
child’s native language. There were a total of 133 government schools in the Johor Bahru 
district at the time of the study. This number included 99 (74%) Malay-medium schools, 21 
(16%) Chinese-medium schools and 13 (10%) Tamil-medium schools. Fifteen Malay -
medium schools, three Chinese- medium schools and two Tamil-medium) schools were 
chosen to make up the 20 schools needed to provide the required number of participants for 
this study. A random number generator was used to select schools from the three strata. 
Seventeen out of the 20 schools contacted agreed to receive further information regarding the 
study. Out of the 17 schools, 14 schools agreed to participate in the study. 
  For schools who expressed an interest in the study, an information package containing a 
copy of the approval letters from the MME and the JSDE, a letter to the principal (Appendix 
G (1)- English language; G (2) – Malay language), copies of the plain language statement for 
principals (Appendix H (1) – English language; H (2) – Malay language), parents/guardians 
and teachers, parent consent forms and the measures to be used in the study were forwarded. 
Principals were requested to consider our request to participate and inform the researchers of 
their willingness or otherwise to participate in the project.  
  For schools willing to participate, the principal’s permission was obtained for the 
researcher to distribute the appropriate number of envelopes to teachers, who would in turn 
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forward the envelopes to each child in their grade to give to their parents. The student 
researcher went over to these schools personally to distribute the envelopes and returned to 
these schools to collect them later. The researcher also provided any clerical and 
administrative assistance needed in this respect. Each child received an envelope that was 
coded in terms of a number assigned to their school (this number was based on the number of 
the school in the list provided by the JSDE), their grade level, their class number and their 
number on the class role-call (e.g., school number one, grade six, class number two (of the 
total grade six classes) and the child’s number in the class role-call; 01-06-02-19).The 
respective class teachers were assisted by the researcher in coding the envelopes before 
handing them out to all the children in their respective classes. Each envelope contained a 
plain language statement, a parent consent form and parent version of the measure used in the 
study. The parent consent form requested parental permission for their children’s class 
teachers to complete the appropriate questionnaires. Parents who wished to participate in the 
study were asked to complete the questionnaire and consent form and return them to the 
school where they were collected by the student researcher.   
 A list of the individual code assigned to each child whose parent/s had completed the 
questionnaire and signed the consent forms were forwarded to the child’s teacher. These 
teachers received an envelope containing a plain language statement, a teacher consent form 
and teacher versions of the measure used in the study. Teachers wishing to participate in the 
study would forward the completed questionnaires via a sealed envelope to the researcher. As 
teachers completed the rating scales towards the end of semester 2 of the Malaysian school 
year, their ratings were based on a minimum of 6 months observation. The student researcher 
was in Johor Bahru, Malaysia for the entire data collection phase. 
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  The questionnaire employed in this study was the Disruptive Behaviour Rating Scale 
(DBRS; Barkley & Murphy, 1998). The DBRS takes about ten minutes to complete. To 
reduce bias, the DBRS forwarded to parents and teachers only indicated that the 
questionnaire was interested in looking at the behaviour of children at home and in school. At 
no point of the data distribution and collection phase was the DBRS identified by name. A 
form asking about background information of the child and parents was included in the 
envelopes forwarded to the parent or primary caregiver of the child only. Teachers were not 
asked to provide background information on behalf of the child.  
From the population of 125 733 primary school children in the Johor Bahru district 
(in the State of Johor), parent and teacher ratings of approximately 1084 children were 
obtained. 
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CHAPTER 5: RESULTS OF THE CURRENT STUDY 
 
Initial Analysis: Evaluation of the functional equivalency of the Malay language translation 
of the Disruptive Behaviour Rating Scale (DBRS; Barkley & Murphy, 1998) 
Prior to the analysis that was required for the aims of the current study, this section 
will firstly present results for the test of functional equivalency between the Malay and 
English language version of the DBRS administered to Malaysian respondents. This analysis 
was deemed necessary in order to demonstrate validation of results for the findings presented 
thereafter.  
  Given that the two language (Malay and English) versions of the DBRS were used, the 
functional equivalency of these versions was evaluated using the mean and covariance 
structures analysis (MACSA) procedure (Little, 1997; Steenkamp & Baumgartner,1998; 
Vandenberg & Lance, 2000; Wu, Li & Zumbo, 2007). In addition to a demonstrable 
construct and predictive validity of a rating scale (eg., the DBRS), functional equivalency (of 
the scale) must be demonstrated as support for cross-group/cultural invariance of the 
construct of the scale (Byrne, 1988). This is of utmost importance when research is 
conducted cross-culturally/cross-linguistically or as in the case of this study, translated 
versions of a particular questionnaire are administered (Cheung & Rensvold, 2002; Riordan 
& Vandenberg, 1994; Steenkamp & Baumgartner, 1998).  
  Functional equivalency requires scales or test scores from different cultures or 
heterogenous groups to “measure the same construct of interest on the same metric” (Wu et 
al., 2007, pp. 1). In the case of this study, functional equivalency was supported if the 
English version of the DBRS group and the Malay version of the DBRS group within the 
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Malaysian sample construed the AD/HD items similarly. This is also known as measurement 
invariance, (i.e., the probability of a perceived score does not depend on whether the person 
answered the questionnaire in the English or Malay version).  
 Functional equivalency was established based on an adaptation of the proposed 
sequence of analysis for testing measurement invariance by other researchers (Cheung & 
Rensvold, 2000; Steenkamp & Baumgartner, 1998; Vandenberg & Lance, 2000). Testing for 
and finding support for the configural invariance model (M1) is the prerequisite to further 
testing for measurement invariance. Support for configural invariance is found if the model 
exhibits good fit. This is followed by testing the metric invariance model (M2). To do this, 
factor loadings of comparable items are restricted in an identical manner across the compared 
groups. Weak invariance is supported if M2 does not diverge from M1. The next step is to 
examine the strong invariance model (M3). In addition to restricting the factor loadings, the 
intercept values of comparable items are restricted to be equivalent across the different 
groups.  Evidence of scalar invariance is deduced only if M3 does not deviate from M2. 
Lastly, error variance calls for the constraining of the error variances (and factor loadings) 
equal across the compared groups.  M4 must not differ from M2 as support for error variance.   
  For measurement invariance, four levels of factorial tests must be satisfied. These are: 1) 
configural invariance 2) weak invariance 3) strong invariance and 4) strict invariance 
(Meredith, 1993). Configural invariance is demonstrated when participants from different 
groups (e.g., Malay and English version group) are proven to employ an identical conceptual 
framework in understanding the items in a scale (Vandenberg & Lance, 2000). Support for 
configural variance is a precondition for further testing of MI (Little, 1997).  Metric variance 
proposes that similar items in a measure have an equal relationship and unit of measurement 
across the scale. Change in one unit of an item in one group must result in a similar degree of 
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change in the unit of an item of the measure in another group. Metric invariance must be 
supported in order to demonstrate significant cross-group comparison (Bollen, 1989). Scalar 
invariance is present when items in the measure across the different groups have identical cut 
off points (Wu et al., 2007). If the groups show different cut off points, then one can 
speculate that the measure is biased against one group or the other. Error variance would 
show if the amount of measurement error is constant across the groups. Although some 
papers have placed little emphasis on the evaluation of the error variance (Little, 1997; 
Vandenberg & Lance, 2000), more recent papers have proposed the calculation of error 
variance as a significant inclusion to the MI procedure (e.g., Wu et al., 2007) .  
  Initial examination of the functional equivalency of the Malay and English language 
versions of the DBRS using the MACSA procedure was performed to determine if both the 
versions were measuring the same construct and thus exhibit construct comparability. Using 
the MACSA technique, the critical value was set at p = .001 . As the number of respondents 
completing the English version was relatively low (n = 213), the likelihood ratio test statistic 
(distributed as a central χ²) was chosen to test for statistical fit as opposed to the robust 
Satorra-Bentler Chi-Square (S-B χ²). The root mean square error of approximation (RMSEA) 
and comparative fit index (CFI) value are used to indicate the level of model fit. RMSEA 
values less than .05 indicate very good fit, values less than .08 indicate good fit (Byrne, 
2001). CFI values of more than .95 imply good fit, while values between .90 and .94 indicate 
acceptable fit (Byrne, 2001). 
There was support for the configural variance of the Malay and English versions, 
showing good fit, based on the RMSEA and CFI values [χ² (df =268) = 717.06, RMSEA 
= .061, CFI = .97].  For testing the weak invariance model, the fit indices were [χ² (df =284) 
= 724.16, RMSEA = .059, CFI = .97]. The differences in fit indices between the configural 
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invariance model and the weak invariance model (∆ χ² = 7.10, ∆ df = 16, ns) were non-
significant, thereby demonstrating support for full weak invariance. For testing the strong 
invariance model, the fit indices were [χ² (df =300) = 734.11, RMSEA = .059, CFI = .97]. 
Support for full strong invariance was shown through non-significant findings of the 
comparison between the strong invariance model and the weak invariance model (∆ χ² = 9.95, 
∆ df = 16, ns). Lastly, the strict invariance model exhibited fit indices of [χ² (df =302) = 
739.57, RMSEA = .061, CFI = .97]. The invariances for the variances of the IA and H/I 
factors were supported as the strict invariance model did not differ significantly from the 
strong invariance model (∆ χ² = 5.46, ∆ df = 2, ns). These findings combined, demonstrate 
support for the functional equivalency of the Malay and English language versions of the 
DBRS as completed by Malaysian respondents.  
 
1. Analyses of Results of the Current Study 
Results of the gender, age, gender x age interaction effects and respondent differences 
for the Inattention (IA) and the Hyperactivity/Impulsivity (H/I) factors, derived from parent 
and teacher ratings of the Disruptive Behaviour Rating Scale (DBRS; Barkley & Murphy, 
1998) are presented and analyzed first. Prior to that, means and standard deviations for the 
DSM-IV AD/HD IA and H/I group of symptoms will be presented for boys and girls 
separately across the following different age groups (6,7,8,9,10,11 and 12 years). The 
reliability analysis of the IA subscale and the H/I subscale of the DBRS (Barkley & Murphy, 
1998) based on both parent and teacher ratings will also be presented. These analyses address 
the first aim of the study – ‘Descriptive scores, Gender, Age and Respondent Differences and 
Reliability and Validity for Parent and Teacher Ratings of the AD/HD subscale of the 
DBRS’. The chapter then presents the results of the prevalence rate of DSM-IV AD/HD and 
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its subtypes (AD/HD-IA, AD/HD-H.I and AD/HD –C) based on parent ratings, teacher 
ratings and parent-teacher agreement of the DBRS (Barkley & Murphy, 1998) separately by 
gender. These analyses address the second aim of the study –‘Prevalence rates for the 
subtypes of DSM-IV AD/HD based on parent ratings, teacher ratings and parent-teacher 
ratings’. Results of the single source confirmatory factor analysis of the structural 
organization of the parent and teacher ratings of the AD/HD symptoms of the DBRS will be 
presented next. These analyses address the third aim of the study – ‘Single Source 
Confirmatory Factor Analysis of the Structural Organization of Parent and Teacher Rated 
DSM-IV AD/HD Symptoms’. The fourth aim of this chapter is addressed by the presentation 
and analyses of the confirmatory factor analysis Multitrait (IA and H/I) by Multisource 
(parents and teachers) (MT-MS) investigation of the DSM-IV AD/HD Symptoms -‘A 
Confirmatory Factor Analysis Multitrait-Multisource (CFA  MT-MS) Investigation of the 
DSM-IV AD/HD Symptoms’. The findings for each aim are summarized at the end each 
section of the aim and an overall summary of the findings for all the above analyses are 
presented in the fifth part of this chapter.     
 
2.0 Descriptive scores, Gender, Age, Gender by Age Interaction Effects, Respondent 
Differences and Reliability and Validity for Ratings of the AD/HD subscale of the DBRS 
This section addresses the first aim of the study and presents results of the gender, age 
and gender by age interaction effects and respondent differences of the Inattention (IA) and 
Hyperactivity-Impulsivity (H/I) subscales of the DBRS. The results are presented separately 
for parent and teacher ratings of boys and girls. 
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2.1 Descriptive scores of the AD/HD-IA and AD/HD-H/I subscales of the DBRS  
This section will start with a presentation of the descriptive scores of parent and teacher 
ratings of the IA and H/I subscales of the DBRS.  
 
2.1.1 Descriptive scores of the IA and H/I Subscales of the DBRS for Parent 
Ratings 
The mean (M) and the standard deviation (SD) scores for parent ratings of the 
Inattention and Hyperactivity-Impulsivity subscales of the DBRS of boys and girls from age 
six to age twelve are presented in Table 7.  
 
 Table 7 
 Mean and Standard Deviation Scores for Parent Ratings of the AD/HD Subscales of 
the DBRS for Boys and Girls across All Age Groups 
Boys Girls Total Age groups 
IA H/I IA H/I IA H/I 
       
M 1.12 1.30 1.42 1.23 1.27 1.27 
SD 1.32 1.24 1.86 1.75 1.60 1.49 
6 yrs 
N 33 33 31 31 64 64 
       
M 1.84 1.96 1.43 1.48 1.63 1.71 
SD 2.20 2.29 2.49 2.12 2.36 2.20 
7 yrs 
N 70 70 77 77 147 147 
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M 2.14 1.84 1.06 1.24 1.52 1.50 
SD 2.70 2.15 1.73 1.75 2.25 1.95 
8 yrs 
N 76 76 102 102 178 178 
       
M 2.35 2.02 1.51 1.41 1.94 1.72 
SD 2.61 2.25 2.19 1.14 2.45 2.22 
9 yrs 
N 102 102 96 96 198 198 
       
M 2.26 1.68 1.63 1.27 1.97 1.49 
SD 2.44 1.91 1.93 1.83 2.23 1.88 
10 yrs 
N 82 82 71 71 153 153 
       
M 2.36 1.72 1.14 1.25 1.62 1.43 
SD 2.46 2.20 1.90 2.00 2.21 2.08 
11 yrs 
N 47 47 73 73 120 120 
       
M 1.35 1.15 0.98 1.10 1.11 1.12 
SD 1.90 1.40 1.87 1.90 1.88 1.73 
12 yrs 
N 26 26 48 48 74 74 
       
M 2.06 1.78 1.31 1.30 1.66 1.52 
Total 
SD 2.42 2.07 2.03 1.94 2.25 2.02 
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N 436 436 498 498 934 934 
Note:  IA = Inattention; H/I = Hyperactivity/Impulsivity; M = Mean; SD = Standard 
deviation; yrs = years 
 
2.1.2 Descriptive Scores of the IA and H/I Subscales of the DBRS for Teacher 
Ratings  
 The mean scores and standard deviation for teacher ratings of the IA and H/I subscales 
of the DBRS of boys and girls from age six to age twelve are presented in Table 8.  
 
Table 8 
Mean and Standard Deviation Scores for Teacher Ratings of the AD/HD subscales of the 
DBRS for Boys and Girls across All Age Groups 
Boys Girls Total Age groups 
IA H/I IA H/I IA H/I 
       
M 1.61 0.55 1.58 0.64 1.59 0.59 
SD 2.61 1.15 2.49 1.43 2.53 1.28 
6 yrs 
N 33 33 31 31 64 64 
       
M 2.74 1.86 1.52 0.84 2.10 1.33 
SD 3.52 3.10 2.94 1.99 3.27 2.62 
7 yrs 
N 70 70 77 77 147 147 
8 yrs        
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M 2.25 1.58 1.00 0.74 1.53 1.10 
SD 3.14 2.71 2.10 2.00 2.66 2.36 
N 76 76 102 102 178 178 
       
M 2.07 1.52 1.45 1.14 1.77 1.34 
SD 2.92 2.59 2.18 2.01 2.60 2.33 
9 yrs 
N 102 102 96 96 198 198 
       
M 1.88 0.91 1.11 0.53 1.52 0.74 
SD 2.63 2.14 2.29 1.73 2.50 1.96 
10 yrs 
N 82 82 71 71 153 153 
       
M 1.25 0.28 0.42 0.20 0.75 0.23 
SD 2.10 0.61 1.39 0.93 1.74 0.82 
11 yrs 
N 47 47 73 73 120 120 
       
M 1.61 0.31 0.54 0.17 0.92 0.22 
SD 2.64 0.74 1.46 0.52 2.00 0.60 
12 yrs 
N 26 26 48 48 74 74 
       
M 2.02 1.19 1.09 0.67 1.53 0.91 
SD 2.91 2.38 2.21 1.73 2.60 2.08 
Total 
N 436 436 498 498 934 934 
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Note:  IA = Inattention; H/I = Hyperactivity/Impulsivity; M = Mean; SD = Standard 
Deviation; yrs = years 
 
2.2 Gender, Age, Gender x Age Interaction Effects of Parent and Teacher Ratings of the 
AD/HD Subscales of the DBRS  
In order to examine gender, age and gender x age interaction effects for the IA and 
H/I subscales, the study used a 2 (gender) x 7 (age: 6, 7, 8, 9, 10, 11 and 12 years) 
analysis of variance (ANOVAs). Two ANOVA’s were conducted, one for the IA 
subscale and one for the H/I subscale, for parent and teacher ratings.    
2.2.1 Gender, Age, Gender x Age Interaction Effects of Parent Ratings of 
the AD/HD subscales of the DBRS  
A main effect for gender [F(1,920) = 14.63, p < .000] was found for parent 
ratings of the IA subscales.The main effect for age [F(6,920) = 1.83, p = 0.91] and 
gender x age interaction [F(6,920) = 6.05, p = 0.28] for parent ratings of the IA 
subscales did not reach statistical significance. As shown in Table 7, boys were rated 
higher than girls on the IA subscale. Parent ratings of total IA for boys and girls were 
(M = 2.06, SD = 2.42) and (M = 1.31, SD = 2.03) respectively.  
For parent ratings of the H/I subscales, a main effect for gender [F(1,920) = 7.16, 
p < 0.01] was also found. The main effect for age [F (6,920) = 1.15, p = 0.33] and 
gender x age interaction [F(6,920) = 0.30, p = 0.94]  for parent ratings of the H/I 
subscales was found to be non-significant. As seen in Table 7, boys received higher 
parent ratings than girls on the H/I subscale. For total H/I, boys had a mean of (1.78) 
and standard deviation of (2.07) compared to a mean of (1.30) and standard deviation of 
(1.94) for girls, based on parent ratings.  
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2.2.2 Gender, Age, Gender x Age Interaction Effects of Teacher Ratings of 
the AD/HD subscales of the DBRS  
A two-way between-groups ANOVA was also conducted to examine gender, age 
and gender x age effects for teacher ratings of the IA and H/I subscales. Similar to 
parent ratings of the IA subscales, a main effect for gender [F(1,920) = 20.41, p < .000] 
was  found for teacher ratings of the IA subscales. A significant result for the main 
effect of age [F(6,920) = 3.39, p < .01] was also found for teacher ratings of the IA 
subscales. No significant results were found for the gender x age interaction effect 
[F(6,920) = .682, p = .664] for teacher ratings of the IA subscales. As shown in Table 8, 
teachers rated boys (M = 2.02 , SD = 2.91) higher than girls (M = 1.09 , SD = 2.21), on 
the IA subscale.Based on findings for a main effect age, post hoc analyses (p of .001, 
based on Bonferroni correction) was performed to determine the mean differences for 
the main effects of age for teacher ratings of the IA subscales. The post hoc analyses 
indicate significantly higher teacher ratings of the IA subscales in 7-year olds compared 
to 11- and 12-year olds.  
For teacher ratings of the H/I subscales, a significant effect for gender [F(1,920) 
= 7.08, p < .01] was found. A significant effect for age was also found [F (6,920) = 6.81, 
p < .000] for teacher ratings of the H/I subscales. Teacher ratings of the H/I subscales 
showed no significant results for the gender x age interaction effect [F(6,920) = 1.17, p 
= .317]. Based on teacher ratings of the H/I subscale, Table 8 shows higher boys (M = 
1.19, SD = 2.38) rating than girls (M = 0.67, SD = 1.73). Post hoc analyses (p of .001, 
based on Bonferroni correction) were performed to determine the mean differences for 
main effects of age for teacher ratings of the H/I subscales. The post hoc analyses 
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indicate significantly higher teacher ratings of the H/I subscales in 9-year olds 
compared to 11- and 12- year olds. 
All the scores for boys and girls across both parent and teacher rated IA and H/I 
subscales had a small effect size ranging from Cohen’s d = .01 to Cohen’s d = .3 . 
Cohen (1992) proposed a guideline for interpreting effect size where values of .2 = 
small effect, .5 = moderate effect and .8 = large effect. 
 
2.3 Respondent Differences on the Ratings of the IA and H/I Subscales of the DBRS 
Paired t-tests were conducted to examine respondent differences in ratings of the IA and 
H/I subscales for boys and girls across all age groups. Table 7 presents the mean (M) and 
standard deviation (SD) values of IA and H/I scores of boys and girls across all age groups 
based on parent ratings while Table 8 presents these data based on teacher ratings. Paired t-
tests across all age groups for boys indicated significantly higher parent ratings (M = 1.78, 
SD = 2.07) than teacher ratings (M = 1.19, SD = 2.32) for the H/I Subscale [t(435) = 4.10, 
p<.000]. The partial eta squared statistic was (0.04) indicating small effect size. No 
significant effect was found between parent (M = 2.06, SD = 2.41) and teacher (M = 2.02, SD 
= 2.91) ratings of boys on the IA subscales [t(435) = .182, p = .856].Across all age groups for 
girls, parent ratings (M = 1.30, SD = 1.94) were significantly higher than teacher ratings (M = 
0.68, SD = 1.73) for the H/I subscale [t(497) = 5.62, p<.000]. The partial eta squared statistic 
was (0.06), indicating moderate effect size. No significant effect was found between parent 
(M = 1.31, SD = 2.03) and teacher (M = 1.09, SD = 2.21) ratings of the IA subscales for girls, 
across all age groups [t(497) = 1.78, p = .076].  
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2.4. Reliability Analysis 
In the current study, the Cronbach’s alpha coefficient for the IA and H/I subscales of the 
DBRS were .86 and .84 respectively for parent ratings while the Cronbach’s alpha coefficient 
for the IA and H/I subscales for teacher ratings were .95 and .93 respectively. Ideally, the 
Cronbach’s alpha coefficient for a scale should be above .7 (Kline, 1999). The Cronbach’s 
alpha values found in this study demonstrate the reliability of the items in each subscale in 
measuring the latent construct of the subscale (i.e., items 1 to 9 measured Inattention, items 
10-18 measured Hyperactivity/Impulsivity). The scale retained reliability for use in a 
Malaysian sample and when translated into the Malay language.   
 
2.5 Summary of Gender, Age, Gender by Age Interaction, Respondent Differences and 
Reliability and Validity Findings 
Boys were rated higher than girls by both parents and teachers on both the IA and H/I 
subscales. Age effects were found for teacher ratings. On the IA subscales, teachers rated 7-
year olds higher than 11- and 12- year olds while on the H/I subscales, significantly higher 
teacher ratings were given to 9-year olds compared to 11- and 12-year olds. There were no 
gender by age interaction effects for both parent and teacher ratings. Parents rated boys and 
girls higher on the H/I subscale than teachers. On the IA subscale, no differences were found 
between parent and teacher ratings of both genders. The DBRS exhibited good internal 
consistency for use with parents and teachers in a Malaysian population.  
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3. Prevalence rates of DSM-IV AD/HD and subtypes based on parent ratings, teacher ratings 
and both parent and teacher ratings 
 This section addresses the second aim of the study and presents results for the 
prevalence rates for the different types of DSM-IV AD/HD (AD/HD-IA; AD/HD-H/I; 
AD/HD-C) based on parent ratings, teacher ratings and parent-teacher agreement in Table 
9 .DSM-IV (APA, 1994) requires the presence of at least six symptoms from the IA list of 
symptoms for a diagnosis of AD/HD-IA. At least six symptoms from the H/I list of 
symptoms would be required by DSM-IV (APA, 1994) for a diagnosis of AD/HD-H/I. For a 
diagnosis of AD/HD-C, DSM-IV (APA, 1994) requires the presence of at least six symptoms 
from the IA subscale and at least six symptoms for the H/I subscale. A symptom was 
regarded as present based on parent or teacher ratings of ‘quite a bit’ or ‘very much’ on the 
DBRS. These criteria had been used by previous studies (e.g., Baumgaertel et al. 1995; 
Gomez et al., 1999) to obtain prevalence of DSM-IV AD/HD and subtypes. Based on Table 9, 
the overall prevalence rate of AD/HD was (11.8 %), (13.3 %), (2.1%) based on parent only, 
teacher only and parent teacher agreement, respectively.  
 
3.1 Prevalence Rate of DSM-IV AD/HD Subtypes based on Parent Ratings 
Table 9 presents the prevalence rate of the DSM-IV AD/HD subtypes for parent 
ratings. The prevalence rate for parent ratings of all AD/HD types together was 11.8% with a 
ratio of 1.7:1 in favour of boys. As can be seen, the prevalence rate of the AD/HD subtypes 
based on parent ratings were 5.9 % for AD/HD-IA, 3.0 % for AD/HD-C and 2.9 % for 
AD/HD-H/I. For parent ratings of the AD/HD subtypes, AD/HD-IA was 8.0% in boys and 
4.0 % in girls, while AD/HD-H/I was 3.7% in boys and 2.2 % in girls. The prevalence of 
AD/HD-C was 3.4% and 2.6% in boys and girls, respectively. For both boys and girls, 
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AD/HD-IA was the most prevalent subtype while AD/HD-C was the least prevalent in boys, 
and AD/HD-H/I was least prevalent in girls.  
 
3.2 Prevalence Rate of DSM-IV AD/HD Subtypes based on Teacher Ratings 
As shown in Table 9, the prevalence rate for teacher ratings of the DSM-IV AD/HD 
subtypes were 7.5 % for AD/HD-IA, 4.0 % for AD/HD-C and 1.8% for AD/HD-H/I. The 
AD/HD-IA subtype was found to be the most prevalent AD/HD subtype for teacher ratings 
of boys and girls while the AD/HD-H/I subtype was the least prevalent. The prevalence rate 
for teacher ratings of all AD/HD Types together was 13.3 % with a ratio of 2.8: 1 in favour of 
boys.  
 
3.3 Prevalence Rates of DSM-IV AD/HD Subtypes based on both Parent and Teacher 
ratings 
 As shown in Table 9, based on bpth parent and teacher ratings, the overall prevalence 
rate for AD/HD for both boys and girls together was 2.1 %, with a ratio of 2.1:1 in favour of 
boys. About 1.6% of boys were rated as AD/HD-IA compared to 1.4% for girls. For both 
AD/HD-H/I and AD/HD-C, the prevalence rate for boys was 0.7 % each. Based on parent-
teacher agreement, the prevalence rate for both AD/HD-H/I and AD/HD-C for girls were 0%. 
Across both genders, AD/HD-IA was the most prevalent type at 1.5 % followed by AD/HD-
C and AD/HD-H/I both at 0.3%.  
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Table 9 
 Prevalence Rates of DSM-IV AD/HD and Subtypes Based on Parent Ratings, Teacher Ratings and Parent-Teacher Agreement 
Boys (N = 436)  Girls (N = 498)  All (N = 934) Diagnoses 
N % 95% 
CI 
 N % 95% CI  N % 95 % CI 
Gender 
Ratio 
M:F 
Parent             
IA 35 8.0 ±2.60  20 4.0 ±1.72  55 5.9 ±1.51 1.8:1 
H/I 16 3.7 ±1.77  11 2.2 ±1.29  27 2.9 ±1.08 1.5:1 
C 15 3.4 ±1.70  13 2.6 ±1.40  28 3.0 ±1.09 1.2:1 
Total (all types) 66 15.1 ±3.42  44 8.8 ±2.52  110 11.8 ±2.11 1.7:1 
             
 
Teacher 
            
IA 46 10.6 ±2.89  24 4.8 ±1.88  70 7.5    ±1.69 1.9:1 
H/I 12 2.8 ±1.55  5 1.0 ±0.87  17 1.8 ±0.85 2.4:1 
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C 24 5.5 ±2.14  13 2.6 ±1.42  37 4.0 ±1.26 1.8:1 
Total (all types) 82 18.9 ±3.74  42 8.4 ±2.48  124    13.3   ±2.22   2.8:1 
             
 
Parent and 
teacher 
            
IA 7 1.6 ±1.18  7 1.4 ±1.03  14 1.5 ±0.78 1:1 
H/I 3 0.7 ±0.31  0 0.0 ±0.00  3 0.3 ±0.06 3:1 
C 3 0.7 ±0.31  0 0.0 ±0.00  3 0.3 ±0.06 3:1 
Total (all types) 13 3.0 ±1.63  7 1.4 ±1.05  20 2.1 ±0.94 2.1:1 
            
Note: C = AD/HD-C subtype; H/I = AD/HD-H/I subtype; IA = AD/HD-IA subtype; CI = Confidence Interval
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3.4 Summary of Prevalence Rates Findings 
The overall prevalence rate for DSM-IV AD/HD in Malaysian boys and girls was 2.1% 
based on parent-teacher agreement with a gender ration of of boys to girls based 2.1:1. The 
AD/HD-IA type was the most prevalent subtype, with AD/HD-C and AD/HD-H/I equally less 
prevalent, based on parent-teacher agreement.   
 
4.  Single Source Confirmatory Factor Analysis of the Structural Organization of Parent and 
Teacher Rated DSM-IV AD/HD Symptoms  
This section addresses the third aim of the study, and presents the results of the single 
source confirmatory factor analysis of the structural organization of the parent and teacher rated 
DSM-IV AD/HD symptoms, based on the AD/HD subscales of the Disruptive Behaviour Rating 
Scale (DBRS; Barkley & Murphy, 1998). As mentioned earlier, data for the CFA were analyzed 
using binary scores. Existing CFA studies have consistently supported the two factor model 
(Model-2) as the model that best represents the structure of AD/HD. The two factor model 
organises the 18 AD/HD symptoms into two factors (nine inattention items in one factor; six 
hyperactivity and three impulsivity items in a second factor) and corresponds to the DSM-IV 
conceptualization of AD/HD. For the two factor model tested, the variance-covariance matrix of 
the ratings on all 18 AD/HD items of the DBRS will be subjected to a confirmatory factor 
analysis (CFA) using LISREL 8 (Joreskog & Sorbom, 1996a). Simple structure will be imposed 
to ensure that each item load on only one factor in the model. Confirmatory factor analyses will 
be conducted separately for parent and teacher ratings of boys and girls. 
Consistent with these findings, the study will only present and discuss results based on 
the two factor model of AD/HD. It is hypothesized that in this study, the two factor model will 
fit the data well. This outcome will give support to the conceptualization of AD/HD by DSM-IV 
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(APA, 1994). Prior to the CFA Model-2 for parent and teacher ratings, data screening 
procedures, and results and descriptive scores for the AD/HD symptoms for parent and teacher 
ratings will be presented.  
 
4.1 Data screening and Descriptive Information 
PRELIS version 2.54 (Jöreskog & Sorböm, 1996b) was used to obtain descriptive 
information about each item of the DBRS (Barkley & Murphy, 1998) and also to examine the 
significance of the skewness and kurtosis for parent ratings and teacher ratings of the AD/HD 
symptoms for all participants, for boys and for girls.  
4.1.1 Descriptive scores, skewness and kurtosis for parent ratings of the DSM-IV 
AD/HD symptoms for all participants, for boys and for girls  
Table 10 shows the mean (M), standard deviation (SD), skewness (S) and kurtosis (K) for 
parent ratings of all the 18 AD/HD symptoms for all participants, boys and girls. The 
multivariate test of normality for parent ratings of all participants [S= 79.69, z = 87.12, p< .0001; 
K = 600.78, z = 40.63, p< .0001], boys [S = 73.16, z = 48.05, p< .0001; K = 518.12, z = 23.62, 
p<.0001] and girls [S = 134.01, z = 81.44, p< .0001; K = 691.77, z =  33.12, p< .0001] was 
significant. All symptoms for parent ratings for all participants, for boys and for girls, exhibited 
significant skewness. Significant kurtosis was evident in twelve symptoms for all participants, 
eight symptoms for boys and sixteen symptoms for girls.  
For parent rated AD/HD symptoms for all participants, mean scores ranged from 
0.09 (“quiet”) to 0.32 (“motor”) while the standard deviations for the AD/HD items 
ranged from 0.28 (“quiet”) to 0.47 (“motor”). Mean scores for the parent rated AD/HD 
symptoms for boys ranged from 0.10 (“quiet”) to 0.38 (“motor”) with standard deviations 
for the AD/HD items ranging from 0.30 (“quiet”) to 0.49 (“motor”). Parent rated AD/HD 
 Chapter 5: Results of the current study 
 
136
symptoms for girls showed means ranging from 0.07 (“seat” and “quiet”) to 0.27 
(“motor”) and standard deviations ranging from 0.26 (“seat” and “quiet”) to 0.44 
(“motor”).  
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Table 10 
Descriptive Information on Inattention, and Hyperactivity/Impulsivity Symptoms of Parent Ratings for All Participants for 
Boys and for Girls  
Symptoms All (N = 934)  Boys (N = 436)  Girls (N = 498) 
 M SD S K  M SD S K  M SD S K 
Parent rating :  
Inattention 
symptoms 
              
1.Careless 0.18 0.38 1.69* 0.85*  0.23 0.42 1.27* -0.37  0.13 0.34 2.20* 2.85* 
2.Attention 0.14 0.35 2.09* 2.378  0.18 0.39 1.66* 0.76  0.10 0.30 2.63* 4.94* 
3.Listen 0.16 0.37 1.85* 1.43*  0.18 0.38 1.70* 0.90  0.15 0.35 2.00* 2.03* 
4.Instructions 0.17 0.38 0.16* 1.09*  0.20 0.40 1.47* 0.17  0.14 0.35 2.08* 2.31* 
5.Disorganized 0.20 0.40 1.52* 0.30  0.26 0.44 1.13* -0.73*  0.15 0.36 1.98* 1.94* 
6.Unmotivated 0.19 0.39 1.61* 0.58  0.24 0.43 1.22* -0.52  0.14 0.35 2.08* 2.31* 
7.Loses 0.21 0.41 0.40* -0.05  0.27 0.45 1.02* -0.96*  0.16 0.37 1.83* 1.37* 
8.Distracted 0.27 0.44 1.06* -0.888*  0.31 0.46 0.85* -1.28*  0.23 0.42 1.27* -0.40 
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9.Forgetful 0.15 0.35 1.98* 1.91*  0.20 0.40 1.53* 0.33  0.11 0.31 2.56* 4.25* 
Parent Rating : 
Hyperactivity/ 
Impulsivity 
symptoms 
              
10.Fidgets 0.18 0.39 1.63* 0.67  0.22 0.42 1.34* -0.21  0.15 0.36 1.96* 1.85* 
11.Seat 0.11 0.31 2.49* 4.22*  0.15 0.36 1.93* 1.72*  0.07 0.26 3.13* 9.01* 
12.Runs/Climbs 0.11 0.32 2.42* 3.89*  0.15 0.36 1.95* 1.82*  0.08 0.27 3.05* 7.32* 
13.Quiet 0.09 0.28 2.97* 6.81*  0.10 0.30 2.66* 5.09*  0.07 0.26 3.31* 9.01* 
14.Motor 0.32 0.47 0.78* -1.40*  0.38 0.49 0.50* -1.76*  0.27 0.44 1.06* -0.89* 
15.Talks 0.22 0.42 1.34* -0.22  0.22 0.42 1.34* -0.21  0.22 0.42 0.34* -0.22 
16.Blurts 0.16 0.37 1.84* 0.39*  0.18 0.39 1.64* 0.70  0.14 0.35 2.05* 2.22* 
17.Waits 0.14 0.35 2.06* 2.26* 0.16 0.37 1.83* 1.37* 0.12 0.33 2.31* 3.35* 
18.Interrupts 0.18 0.39 1.63* 0.67 0.20 0.40 1.49* 0.22 0.17 0.38 1.78* 1.16* 
Note: M = mean; SD = standard deviation; S = skewness; K = kurtosis;* p< .001 
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4.1.2 Descriptive scores, skewness and kurtosis for teacher ratings of the AD/HD symptoms 
for all participants, for boys and for girls 
 Table 11 shows the mean (M), standard deviation (SD), skewness (S) and kurtosis (K) 
for teacher ratings of all the 18 AD/HD symptoms for all participants for boys and for girls. 
Similar to the parent ratings of the AD/HD symptoms, teacher rated AD/HD symptoms for 
all participants, for boys and for girls, showed significant skewness. The multivariate test of 
normality was significant for teacher ratings of all participants [S= 166.55 , z = 131.32 , 
p< .0001;  K = 1033.91 , z = 54.67 , p< .0001], for boys [S = 149.58  , z = 80.27  , p< .0001; 
K = 811.38  , z = 33.91  , p< .0001] and for girls [S =  343.93  , z = 137.93 , p< .0001; K =  
1320.54  , z = 43.05  , p< .0001]. Fifteen AD/HD symptoms for teacher ratings of all 
participants showed significant kurtosis. The teacher ratings for boys showed significant 
kurtosis in all but five of the Inattention symptoms and there was significant kurtosis in all 
but one symptom for teacher ratings of girls.  
  As shown in Table 11,  mean scores for teacher rated AD/HD symptoms for all 
participants ranged from 0.06 (“runs/climbs”) to 0.33 (“interrupts”) while the standard 
deviations for the AD/HD items ranged from 0.24 (“runs/climbs”) to 0.42 (“careless”). Mean 
scores for the teacher rated AD/HD symptoms for boys ranged from 0.09 (“runs/climbs”) to 
0.29 (“careless” and “distracted”) with standard deviations for the AD/HD items ranging 
from 0.28 (“runs/climbs”) to 0.45 (“careless and “distracted”). For teacher ratings of all the 
18 AD/HD symptoms for girls, mean scores ranged from 0.04 (“runs/climbs”) to 0.18 
(“careless”) and standard deviations for the AD/HD items ranged from 0.21 (“runs/climbs”) 
to 0.38 (“careless”).
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Table 11  
Descriptive Information on Inattention, and Hyperactivity/Impulsivity Symptoms of Teacher Ratings for All Participants, for 
Boys and for Girls 
Symptoms All (N = 934)  Boys (N = 436)  Girls (N = 498) 
 M SD S K  M SD S K  M SD S K  
Teacher rating :  
Inattention 
symptoms 
               
1.Careless 0.23 0.42 1.30* -0.32  0.29 0.45 0.95* -1.11*  0.18 0.38 1.70* 0.89  
2.Attention 0.19 0.39 1.62* 0.64  0.24 0.43 1.20* -0.56  0.14 0.34 2.15* 2.63*  
3.Listen 0.13 0.33 2.25* 3.08*  0.17 0.37 1.81* 1.28*  0.09 0.29 2.82* 6.00*  
4.Instructions 0.17 0.37 1.81* 1.28*  0.24 0.43 1.22* -0.52  0.10 0.30 2.71* 5.34*  
5.Disorganized 0.19 0.39 1.61* 0.61*  0.23 0.42 1.29* -0.33  0.15 0.36 1.98* 1.94*  
6.Unmotivated 0.16 0.37 1.80* 1.24*  0.22 0.42 1.34* -0.21  0.12 0.32 2.40* 3.77*  
7.Loses 0.12 0.32 2.42* 3.89*  0.16 0.36 1.90* 1.63*  0.08 0.27 3.15* 7.95* 
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8.Distracted 0.21 0.41 1.44* 0.08  0.29 0.45 0.93* -1.13*  0.14 0.34 2.12* 2.52* 
9.Forgetful 0.15 0.35 2.00* 2.01*  0.19 0.39 1.58* 0.51  0.11 0.31 2.53* 4.40* 
Teacher Rating : 
Hyperactivity/Imp
ulsivity symptoms 
              
10.Fidgets 0.12 0.32 2.40* 3.73*  0.14 0.35 2.11* 2.47*  0.10 0.30 2.71* 5.34* 
11.Seat 0.10 0.30 2.66* 5.08*  0.14 0.35 2.06* 2.24*  0.06 0.25 3.57* 10.75* 
12.Runs/Climbs 0.06 0.24 3.60* 10.96*  0.09 0.28 2.99* 6.97*  0.04 0.21 4.45* 17.87* 
13.Quiet 0.08 0.27 3.07* 7.42*  0.11 0.32 2.46* 4.09*  0.05 0.23 3.95* 13.65* 
14.Motor 0.09 0.29 2.83* 6.00*  0.13 0.34 2.20* 2.85*  0.06 0.23 3.78* 12.37* 
15.Talks 0.13 0.34 2.17* 2.71*  0.16 0.37 1.83* 1.37*  0.11 0.31 2.56* 4.57* 
16.Blurts 0.11 0.31 2.55* 4.49*  0.13 0.36 2.23* 2.98*  0.09 0.28 2.91* 6.49* 
17.Waits 0.10 0.29 2.76* 5.64*  0.14 0.34 2.14* 2.59*  0.06 0.24 3.71* 11.79* 
18.Interrupts 0.33 0.33 2.31* 3.36*  0.16 0.36 1.90* 1.63*  0.09 0.29 2.82* 6.00* 
Note: M = mean; SD = standard deviation; S = skewness; K = kurtosis;* p< .001 
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As can be seen in Table 10 and Table 11, all symptoms exhibited significant skewness 
while a large number of the variables had significant kurtosis. Skewness values for parent 
rated AD/HD items for all participants ranged from 0.16 to 2.97, for boys (0.85 to 2.66), and 
for girls (0.34 - 3.31). Kurtosis values for parent rated AD/HD items for all participants 
ranged from -1.40 to 6.81, for boys (-1.76 - 5.09), and for girls (-0.89 - 7.32). Skewness 
values for teacher rated AD/HD items for all participants ranged from 1.30 to 3.60, for boys 
(0.93 - 2.99), and for girls (1.70 - 4.45). Kurtosis values for teacher rated AD/HD items for all 
participants ranged from -0.32 to 10.96, for boys (-1.13 – 6.97), and for girls (0.89 – 17.87). 
 Although there are no definite cut-off points for establishing non-normality of scores in 
a distribution, Curran, West and Finch (1996) have provided several guidelines. Scores with 
skewness values between 2.00 and 3.00 are considered moderately non-normal, skewness 
values greater than 3.00 are considered extremely non-normal. Scores with kurtosis values of 
between 7.00 and 21.00 are considered moderately non-normal while values greater than 
21.00 are considered extremely non-normal (Curran et al., 1996). Multivariate skewness and 
kurtosis were significant in all cases and the assumption of multivariate normality was 
violated for parent and teacher ratings of all participants and for boys and girls data.  
  
4.2 Confirmatory Factor Analysis for Parent and Teachers Ratings of the DSM-IV AD/HD 
symptoms   
Variance covariance matrix for parent ratings of all participants and of boys and girls 
separately are provided in Appendix I (1), I (2) and I (3) respectively. Variance covariance 
matrix for teacher ratings of all participants and of boys and girls separately are provided in 
Appendix J (1), J (2) and J (3) respectively. Please refer to the appendices section for these 
outputs.  
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4.3 Examination of the Confirmatory Factor Analysis Two-Factor Model  
As parent and teacher ratings exhibited multivariate non-normality, the fit indices 
especially the χ² and standard error were computed corrected for non-normality. LISREL 
8.54 (Jöreskog & Sorböm, 2001) performs these computations by analyzing the variance 
covariance matrix (created by PRELIS) provided.  All analyses in this thesis used the 
maximum likelihood extraction method. For this purpose, LISREL 8.54 (Jöreskog & Sorböm, 
2001) provides four chi-square values, namely: minimum fit function chi-square, normal 
theory weighted least square chi-square, Satorra-Bentler Scaled chi-square, and chi-square 
corrected for non-normality. 
Of the four chi-square values provided by LISREL 8.54, the minimum fit function chi 
square and the normal theory weighted least chi-square are not corrected for non-normality, 
while the Satorra-Bentler chi square (S-B χ² ) and chi-square corrected for non-normality (χ² 
CN-N) are. Thus the fit χ² corrected for non-normality useful for the data in this study were 
the S-B χ² and the χ² corrected for non-normality. For this thesis, the S-Bχ² was used. 
According to Kelloway (1998), χ² values, including S-Bχ² can be affected by sample size, 
whereby models are more likely to be rejected in cases where the sample size exceeds 200. 
Thus, fit indices that are less likely affected by sample size were also included in this analysis. 
The two practical fit indices used were the root mean square error of approximation (RMSEA; 
Steiger, 1990) and the comparative fit index (CFI; Bentler, 1990). 
The RMSEA provides an indication of the relative fit of the proposed model to the 
population covariance matrix. RMSEA takes into account the complexity of the model.  
RMSEA values less than .05 indicate very good fit (Byrne, 2001). RMSEA values as high 
as .10 represent reasonable fit and values greater than .10 indicate poor fit (Byrne, 2001; 
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Kelloway, 1998; Steiger, 1990). Brown and Cudeck (1993) considered RMSEA values of 
reasonable fit to range from .05 to .08.  The CFI values are obtained from the comparison of 
a hypothesized model with the independence model. Values range from 0 to 1, with higher 
values indicating a better fit. Generally values of more than .95 imply good fit, while values 
between .90 and .94 indicate acceptable fit (Byrne, 2001).  
 
4.3.1 Fit indices of the Two-Factor Model for the Confirmatory Factor Analysis 
of Parent Ratings of the DSM-IV AD/HD symptoms 
Using the method of maximum likelihood, the results of the confirmatory factor analysis 
(CFA) for parent ratings for all participants together, and for boys and girls separately, are 
reported in Table 12.  As pointed out earlier, studies have consistently shown the two factor 
model to be the best fitting model for the conceptualisation of DSM-IV AD/HD. As will be 
seen, in all analyses, the χ² values and the SBχ² values were significant for the two factor 
model. This findings suggests that the model fitted the ratings poorly. As mentioned 
previously, χ² values and the SBχ² values can be affected by sample size. Therefore, the 
RMSEA and CFI indices of fit, less likely affected by sample size, would provide a better 
indication of model fit. In relation to these indices of fit, an examination of Table 14 
indicates that in all cases RMSEA values were low, and the CFI values were high, for the two 
factor model. In the parent ratings for all (boys and girls) the RMSEA value was 0.030, while 
in the parent ratings for boys and girls, the RMSEA value was 0.031 and 0.030 respectively. 
As pointed out earlier, RMSEA values lower than 0.05 indicate very good fit (Byrne, 2001). 
In the parent ratings for all, boys and girls, the CFI values were 0.98, 0.97 and 0.96 
respectively. CFI values of more than .95 indicate good fit (Byrne, 2001). Based on RMSEA 
and CFI values in this analysis, the findings indicate strong support for the conceptualisation 
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of the two factor model of AD/HD for parent ratings of all participants and for boys and for 
girls separately.   
  
Table 12 
Fit Indices for the Two-factor Model for the Confirmatory Factor Analysis of Parent    
Ratings of the DSM-IV AD/HD symptoms 
Model χ² SBχ² df      RMSEA  
(90% Confidence Interval) 
CFI 
Parent ratings 
All participants 
    Two-factor 
   
 
 
418.82* 
 
 
 
253.88** 
 
 
 
134 
 
 
 
0.031 (0.025;0.037) 
 
 
 
0.98 
 
Boys  
    Two factor 
   
 
286.26** 
 
 
190.95** 
 
 
134 
 
 
0.031 (0.020;0.041) 
 
 
0.97 
 
Girls 
    Two factor 
 
367.31* 
 
 
194.07** 
 
 
134 
 
 
0.030 (0.020;0.039) 
 
 
0.96 
 
Note:   * χ² values were significant at p< .01. ** χ² values were significant at p<.001; 
SBχ² = Satorra-Bentler chi square; df = degrees of freedom; RMSEA = root mean square 
error of approximation; CFI = comparative fit index 
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4.3.2 Completely Standardised Loadings and Error Variance for Parent 
Ratings of the Two Factor Model of the DSM-IV AD/HD symptoms  
  Table 13 shows the factor loadings for the two factor model of AD/HD 
symptoms based on parent ratings. All factor loadings were significant. Loadings were 
squared to determine the amount of variance in each symptom accounted for by its 
factor. In this two factor model, the IA and H/I both accounted for a significant amount 
of variance in their respective symptom sets. In the two factor model for parent ratings, 
the IA factor accounted for 23% to 44% of the variance in the symptoms and the H/I 
factor accounted for 16% to 36% of the variance in the symptoms. 
 
  Table 13 
 Completely Standardised Loadings and Error Variance for Parent Ratings of the Two-       
Factor Model of the DSM-IV AD/HD symptoms for All Participants 
Parent (N = 934) Loading Error Variance 
 IA H/I  
Inattention (IA) Symptoms 
1.Careless 0.62  0.38 
2.Attention 0.57  0.32 
3.Listen 0.56  0.31 
4.Instructions 0.66  0.44 
5.Disorganized 0.61  0.37 
6.Unmotivated 0.62  0.38 
7.Loses 0.48  0.23 
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8.Distracted 0.63  0.39 
9.Forgetful 0.58  0.33 
Hyperactivity/Impulsivity (H/I) Symptoms 
10.Fidgets  0.59 0.35 
11.Seat  0.57 0.32 
12.Runs/Climbs  0.57 0.32 
13.Quiet  0.41 0.17 
14.Motor  0.51 0.26 
15.Talks  0.55 0.30 
16.Blurts  0.60 0.36 
17.Waits  0.55 0.30 
18.Interrupts  0.54 0.29 
 
 
4.3.3 Correlation between Inattention and Hyperactivity/Impulsivity in 
the Two -Factor Model for Parent Ratings 
The correlation coefficients between the factors in the two factor model (i.e., Inattention 
and Hyperactivity/Impulsivity) for parent ratings were computed. The researcher was 
interested to examine the manner in which the different AD/HD symptom factors related to 
each other. There were significant high correlations between the IA and H/I symptoms in the 
parent ratings of the two factor model for all participants (0.75) and for boys (0.77) and girls 
(0.71).  
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4.3.4 Fit indices of the Two-Factor Model for the Confirmatory Factor Analysis of 
Teacher Ratings of the DSM-IV AD/HD symptoms  
The results of the CFA for teacher ratings for all participants together, and for boys 
and girls separately, using the method of maximum likelihood is shown in Table 14.  As can 
be seen, in all analyses for teacher ratings, the χ² values were significant, implying that all 
models fitted the ratings poorly. These results were similar to those found in the parent ratings 
for all participants together, and for boys and girls separately.  
In relation to other indices of fit, an examination of Table 14 indicates that in all cases 
RMSEA values were low, and the CFI values were high in the two factor model. The 
RMSEA values for the teacher ratings of DSM-IV AD/HD rating scale for all, boys and girls 
were 0.064, 0.057 and 0.079 respectively. The RMSEA values for the teacher ratings of all 
participants for boys and for girls indicate reasonable to good fit. As pointed out earlier, 
Brown and Cudeck (1993) regarded RMSEA values ranging from .05 to .08 to be a 
reasonable fit while Steiger (1990) considered a fit value below .10 to be a good fit. The CFI 
values of the teacher ratings for all participants (0.96) and for boys (0.96) implied good fit. 
The teacher ratings for girls showed a CFI value of 0.92, indicating moderate fit. RMSEA 
and CFI values for these analyses provides moderate to good support for the 
conceptualisation of the two factor model of AD/HD for teacher ratings. A comparison of the 
fit indices (i.e., RMSEA and CFI) of parent to teacher ratings reveals a stronger support for 
the two factor AD/HD model based on parent ratings.  
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Table 14 
Fit Indices for the Two-factor Model for the Confirmatory Factor Analysis of Teacher 
Ratings of the DSM-IV AD/HD symptoms  
Model χ² SBχ² df      RMSEA  
(90% Confidence Interval) 
CFI 
Teacher ratings 
All participants 
  Two-factor 
   
 
 
1460.71* 
 
 
 
652.72* 
 
 
 
134 
 
 
 
0.064 (0.060;0.069) 
 
 
 
0.96 
 
Boys  
  Two factor 
   
 
694.46* 
 
 
326.06* 
 
 
134 
 
 
0.057 (0.050;0.065) 
 
 
0.96 
 
Girls 
  Two factor 
   
 
1433.29* 
 
 
550.33* 
 
 
134 
 
 
0.079 (0.072;0.086) 
 
 
0.92 
 
Note:   * χ² values were significant at p< .01. SBχ² = Satorra-Bentler chi square; df = 
degrees of freedom; RMSEA = root mean square error of approximation; CFI = 
comparative fit index. 
 
 
4.3.5 Completely Standardised Loadings and Error Variance for Teacher 
Ratings of the Two-Factor Model of the DSM-IV AD/HD symptoms  
The factor loadings for the two factor model of AD/HD symptoms based on 
teacher ratings are shown in Table 15. All factor loadings were significant. In the two 
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factor model, the IA and H/I both accounted for a significant amount of variance in their 
respective symptom sets. In the two factor model for teacher ratings, the IA factor 
accounted for 45% to 69% of the variance in the symptoms and the H/I factor accounted 
for 44% to 62% of the variance in the symptoms.  
 
 
Table 15 
Completely Standardised Loadings and Error Variance for Teacher Ratings of the Two-
Factor Model of the DSM-IV AD/HD symptoms for All Participants 
Teacher (N = 934) Loading Error Variance 
 IA H/I  
Inattention (IA) Symptoms 
1.Careless 0.78  0.61 
2.Attention 0.77  0.60 
3.Listen 0.71  0.50 
4.Instructions 0.83  0.69 
5.Disorganized 0.74  0.54 
6.Unmotivated 0.74  0.54 
7.Loses 0.67  0.45 
8.Distracted 0.72  0.52 
9.Forgetful 0.72  0.52 
Hyperactivity/Impulsivity (H/I) Symptoms 
10.Fidgets  0.74 0.55 
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11.Seat  0.72 0.52 
12.Runs/Climbs  0.73 0.53 
13.Quiet  0.66 0.44 
14.Motor  0.76 0.58 
15.Talks  0.73 0.53 
16.Blurts  0.74 0.55 
17.Waits  0.73 0.53 
18.Interrupts  0.79 0.62 
 
 
4.3.6 Correlation between Inattention and Hyperactivity/Impulsivity in the Two 
Factor Model for Teacher Ratings 
Correlation coefficients between Inattention (IA) and Hyperactivity/Impulsivity (H/I) in 
the two factor model for teacher ratings were also computed. Results showed moderate but 
significant correlations between IA and H/I symptoms for all subjects (0.69) and for boys 
(0.66) and girls (0.72) in the teacher ratings.  
 
   4.4 Summary of the CFA Single Source Findings  
For both parent and teacher ratings of all participants and for boys and for girls 
separately, the two factor model (IA; H/I) fit the data well. Binary data were used to perform 
the CFA single source analyses. Correlations between the IA and H/I symptoms were found 
to range from moderate to high. For parent ratings, correlations were 0.75, 0.77, and 0.71 for 
all participants, for boys and for girls respectively. Correlations for all participants, for boys 
and for girls were 0.69, 0.66 and 0.72 respectively based on teacher ratings.  
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5.  A Confirmatory Factor Analysis Multitrait-Multisource (CFA MT-MS) Investigation of 
the DSM-IV AD/HD Symptoms 
This section addresses the fourth aim of the study and presents the descriptive scores for 
parent and teacher rated IA and H/I AD/HD symptom parcels for all participants and for boys 
and girls in Table 16 prior to the CFA MT-MS analysis. A parcel is defined as “an aggregate-
level indicator comprised of the sum or average of two or more items, responses or 
behaviours” (Little, Cunningham, Shahar, Widaman, 2002, pg 152).  The use of item 
parcelling for analysis as opposed to individual items results in higher reliability, higher 
communality and less likelihood of distributional violations (Hau & Marsh, 2004; West, 
Finch & Curran, 1995). Furthermore, by using item parcels, it allows for lesser estimation of 
parameters in the measurement model due to small sample size (Bagozzi & Edwards, 1998). 
‘Parcel’ models are more parsimonious and are more likely to able to reduce errors in 
sampling methods (MacCallum, Widaman, Zhang, & Hong, 1999). In essence, when 
assessing model fit (i.e., fit indices), models based on parcels are more agreeable than models 
based on individual items due to the psychometric and estimation advantages of parcelling 
(see Little et al. 2001).  
The CFA MTMS in the current study was carried out on symptom parcels comprised of 
data that has been recoded into binary scores for several reasons. Marsh and O’Niell (1984) 
proposed the use of item parcelling with strong recommendations for items in the parcel to be 
unidimensional or homogenous (i.e., ‘either or’; ‘present or absent’) similar to the practice of 
recoding ordinal data to binary data (i.e., ordinal; 0, 1, 2 or 3 to binary; 0 or 1). Item 
parcelling method based on binary data was also chosen as data in the current study had 
exhibited multivariate non-normality. 
 Chapter 5: Results of the current study 
 
153
The descriptive data for the DSM-IV AD/HD symptom parcels were computed 
using Prelis 2.54 (Byrne, 1998). These parcels consisted of three IA parcels for parents and 
three IA parcels for teachers, and three HI parcels for parents and three HI parcels for 
teachers. These parcels were the same for parents and teachers of all participants, for boys 
and for girls. The IA parcel 1 consisted of items 1, 4 and 7 on the DSM-IV AD/HD rating 
scale, IA parcel 2 consisted of items 2, 5 and 8 on the scale while IA parcel 3 consisted of 
items 3, 6 and 9 on the scale. The HI parcel 1 consisted of items 10, 13 and 16 on the DSM-
IV AD/HD rating scale, HI parcel 2 consisted of items 11, 14 and 17 on the scale while HI 
parcel 3 consisted of items 12, 15 and 18 on the scale.  
 
5.1 Data screening and Preliminary Item-Parcel Analysis 
Table 16 shows the mean, standard deviation, skewness and kurtosis for parent and 
teacher ratings of all the AD/HD symptom parcels for all participants, for boys and for girls. 
As previously indicated, skewness values of between 2.00 and 3.00 and kurtosis values 
between 7.00 and 21.00 were considered moderately non-normal (Curran et al., 1996). 
5.1.1 All participants 
Parent and teacher ratings for all participants exhibited significant skewness in all 
symptoms and significant kurtosis in ten symptom parcels. Skewness scores ranged from 1.31 
to 1.71 for parent ratings and 1.46 to 2.69 for teacher ratings. Several symptom parcels 
exhibited non-normal distribution, although most were within the normal distribution range. 
The kurtosis values for parent ratings ranged from 0.55 to 2.07, while the values for teacher 
ratings were 0.63 to 6.11. Kurtosis values were within the acceptable range of normal 
distribution. The multivariate test of normality was significant [s = 42.54, z = 65.99, p<.000; 
k = 277.40, z = 42.54, p<.000].  
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5.1.2 Boys 
Table 16 also shows the mean, standard deviation, skewness and kurtosis for parent and 
teacher ratings of all the AD/HD symptom parcels for boys. As can be seen, several skewness 
values were moderately non-normally distributed. For parent ratings, skewness values ranged 
from 1.03 to 1.38, while skewness values for teacher ratings ranged from 1.06 to 2.15. 
However, kurtosis values were within acceptable limits of normal distribution. Kurtosis 
values ranged from -0.29 to 1.09 for parent ratings and -0.45 to 3.46. The ratings exhibited 
significant skewness in all symptom parcels and significant kurtosis in three symptom parcels. 
The multivariate test of normality was significant [s = 31.21, z = 34.03, p<.000; k = 237.67, z 
= 18.11, p<.000].  
5.1.3 Girls 
The mean, standard deviation, skewness and kurtosis for parent and teacher ratings of 
all AD/HD symptom parcels for girls are also shown in Table 16. For parent ratings, 
skewness values ranged from 1.56 to 2.05, while skewness values for teacher ratings ranged 
from 1.92 to 2.79. Several symptom parcels were moderately non-normally distributed. 
Kurtosis values for parent ratings ranged from 1.58 to 3.32, while kurtosis values for teacher 
ratings ranged from 2.39 to 12.04. One kurtosis value (12.04) was within the moderate non-
normal distribution range. The ratings exhibited significant skewness and significant kurtosis 
in all symptom parcels. The multivariate test of normality was significant [s = 76.28, z = 
64.42, p<.000; k = 321.39, z = 26.89, p<.000].  
Overall, parent and teacher ratings of the AD/HD symptom parcels for all participants, 
and for boys and for girls were non-normally distributed.
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Table 16 
Descriptive Information for AD/HD Symptom Ratings based on Parent and Teacher Rated IA and H/I Symptom Parcels for All 
Participants, for Boys and for Girls  
 
Symptom parcel 
 
All 
 
 
 
Boys 
 
 
 
Girls 
 
 
 
 
M 
 
SD 
 
S 
 
K 
 
 
 
M 
 
SD 
 
S 
 
K 
 
 
 
M 
 
SD 
 
S 
 
K 
 
 
Parent 
               
IA Parcel 1 0.56 0.87 1.44* 1.04*  0.71 0.94 1.12* 0.14  0.43 0.79 1.82* 2.43*  
IA Parcel 2 0.60 0.90 1.31* 0.55  0.74 1.00 1.03* -0.29  0.48 0.79 1.56* 1.58*  
IA Parcel 3 0.50 0.82 1.60* 1.67*  0.62 0.86 1.26* 0.65  0.39 0.76 1.99* 3.24*  
H/I Parcel 1 0.43 0.76 1.71* 2.07*  0.51 0.76 1.38* 1.09  0.37 0.75 2.05* 3.32*  
H/I Parcel 2 0.57 0.82 1.35* 1.05*  0.70 0.87 1.03* 0.12  0.46 0.75 1.71* 2.49*  
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H/I Parcel 3 0.52 0.83 1.49* 1.22*  0.58 0.86 1.35* 0.82  0.47 0.81 1.63* 1.68*  
                
                
Teacher                
IA Parcel 1 0.51 0.93 1.68* 1.47*  0.68 1.04 1.21* -0.04  0.35 0.79 2.31* 4.32*  
IA Parcel 2 0.58 1.00 1.46* 0.63  0.76 1.11 1.06* -0.45  0.42 0.86 1.92* 2.39*  
IA Parcel 3 0.44 0.88 1.92* 2.45*  0.58 0.98 1.51* 0.91  0.32 0.76 2.43* 4.93*  
H/I Parcel 1 0.31 0.75 2.46* 4.98*  0.38 0.83 2.15* 3.46*  0.24 0.66 2.79* 6.88*  
H/I Parcel 2 0.29 0.76 2.69* 6.11*  0.41 0.89 2.10* 3.04*  0.18 0.60 3.53* 12.04*  
H/I Parcel 3 0.32 0.76 2.40* 4.64*  0.40 0.86 2.07* 3.04*  0.24 0.66 2.74* 6.56*  
Note: IA = Inattention, H/I = Hyperactive/Impulsivity, M = mean, SD = standard deviation, S = skewness, K = kurtosis, * 
p<.000
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5.2 A Correlated Trait-Correlated Source CFA Approach to an MT-MS Analysis of the DSM-
IV AD/HD Symptoms  
Construct validity of the DSM-IV AD/HD symptoms was evaluated using the CFA MT-
MS procedures outlined by Byrne (1998, chapter 6). Preliminary data analyses were 
performed using LISREL 8.51 (Jöreskog & Sorbom, 2001). Discriminant and convergent 
validity was assessed at the symptom parcel level. Please refer to Appendix K(1), K(2) and 
K(3) for parent and teacher multi-trait multi-source variance-covariance matrix at the 
symptom parcel level for all participants, for boys and for girls respectively. The multiple 
traits are IA and H/I while the multiple sources are parents and teachers. Trait, source and 
error variance and the correlations between factors and sources will be investigated. As 
previously mentioned, data were analysed using binary scores. Ideally, trait variance should 
account for a significant amount of the variance and accordingly exhibit more trait than 
source (Gomez et al., 2005).The strength of the convergent validity of traits is determined by 
the degree of trait variance in each symptom parcel and the higher amount of trait over 
source variance present. The strength of the convergent validity of the symptom parcel is 
reduced if source is greater than trait variance even though the trait variance is statistically 
significant (Byrne, 1998). For support of discriminant validity of traits and sources, 
correlations between IA and H/I traits and correlations between parent and teacher sources 
should be negligible (Byrne, 1998).  
5.2.1 Testing for construct validity of traits in the IA and H/I symptom parcels 
for parent and teacher ratings of all participants: The MT-MS Postulated Model  
The Multitrait-Multisource (MT-MS) postulated model (freely correlated traits and 
correlated sources) for AD/HD symptoms for all participants provided a good fit in an 
absolute sense. Both the minimum fit function chi square (χ²(df = 40) = 119.18; p<.001) and 
 Chapter 5: Results of the current study 
 
158
the Satorra-Bentler scaled statistics (SBχ² (df = 40) = 82.86, p<.001) were statistically 
significant. This implies a poor fitting model. However, the CFI value (0.99) indicates good 
fit. Similarly the RMSEA value (0.034) at 90% Confidence Interval (CI) = 0.023-0.044, 
indicates very good fit. Taken together, the CFI and RMSEA values indicates good to very 
good fit for the model as χ² and SBχ² values can be affected by sample size and therefore 
may not be a good measure of model fit.  
5.2.2 Testing for convergent validity: Comparison of symptom parcel in the 
parent and teacher sample for all participants 
Convergent validity testing at the symptom parcel level is done by examining the 
magnitude of the trait loadings (Byrne, 1998). Table 17 shows these results for parent ratings 
and teacher ratings of symptom parcels. The values in the table are standardized loadings 
squared. It indicates the amount of variance in the particular symptom due to the trait, source 
and error effects.   
5.2.2.1 Parent rated symptom parcels  
 For parent ratings, four of the trait loadings were significant; one from the IA symptom 
parcel and all three of the H/I symptom parcels. The standardized loadings squared for two 
items (IA Parcel 2 and IA Parcel 3) were approximately zero, indicating no trait variance at 
all. The parent IA Parcels 1, 2 and 3 contained 1%, 0% and 0% trait variance and 59%, 61% 
and 67% source variance respectively. There is no support for the convergent validity for 
parent IA symptom parcels due to negligible trait variance. Parent ratings of the H/I Parcels 1, 
2 and 3 contained 15%, 37% and 24% trait variance and 36%, 28% and 29% source variance 
respectively. There seems to be reasonable support for the convergent validity of H/I traits 
due to a significant amount of trait variance for parent rated symptom parcels.  
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All six of the parent rated IA and H/I symptom parcels in Table 17 exhibited 
significant source variance. Parent rated IA Parcels 1, 2 and 3 contained 59%, 61% and 67% 
source variance respectively with an average of 62% variance.  The amount of source 
variance for parent rated H/I Parcels 1, 2 and 3 contained 36%, 28% and 29%, averaging at 
31%. The significant amounts of source variance present in the parent H/I parcels reduced 
support for the convergent validity of H/I trait found earlier in the analyses. 
5.2.2.2 Teacher rated symptom parcels 
For teacher ratings, Table 17 shows that three of the trait loadings were significant: all 
three were from the IA symptom parcels. The standardized loadings squared for one item (H/I 
Parcel 3) was approximately zero, indicating no trait variance at all. There is some evidence 
of the convergent validity of IA trait due to significant trait variance. The teacher IA Parcel 1, 
2 and 3 contained 53%, 38% and 34% trait variance. There does not seem to be evidence of 
convergent validity of traits for teacher ratings of H/I symptoms due to very low trait variance. 
Teacher ratings of the H/I Parcel 1, 2 and 3 contained 1%, 1% and 0% trait variance.  
As seen in Table 17, all six of the source variance in the teacher ratings was 
significant. The source variance for the teacher rated H/I symptom parcels 1, 2 and 3 were 
77%, 67% and 83% respectively.  Teacher rated IA Parcels 1, 2 and 3 contained 38%, 37% 
and 40% source variance respectively. There was strong support for the convergent validity 
of the IA traits due to more trait than source variance.  
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Table 17 
Variance in Attention-Deficit/Hyperactivity Disorder Symptoms accounted for by the 
Trait, Source and Error Effects in Parent Ratings and Teacher Ratings for All 
Participants based on Symptom Parcels of Binary Scores 
Symptom Parcel                        Trait Source Error 
 IA H/I   
Parent All     
IA Parcel 1 0.01*  0.59* 0.40 
IA Parcel 2 0.00  0.61* 0.39 
IA Parcel 3 0.00  0.67* 0.32 
H/I Parcel 1  0.15* 0.36* 0.49 
H/I Parcel 2  0.37* 0.28* 0.35 
H/I Parcel 3  0.24* 0.29* 0.47 
     
     
Teacher All     
IA Parcel 1 0.53*  0.38* 0.08 
IA Parcel 2 0.38*  0.37* 0.24 
IA Parcel 3 0.34*  0.40* 0.27 
H/I Parcel 1  0.01 0.77* 0.22 
H/I Parcel 2  0.01 0.67* 0.32 
H/I Parcel 3  0.00 0.83* 0.17 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001 
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5.2.3 Testing for discriminant validity: Trait and Source Correlations for Parent and 
Teacher MT-MS postulated model for All Participants             
Theoretically, correlations among traits should be low for discriminant validity of 
traits and correlations among sources should be low for discriminant validity of sources 
(Byrne, 1998). As shown in Table 18, the low correlation between the IA and H/I trait 
indicates support for the discriminant validity of the traits. A low but significant correlation 
between the parent and teacher source factors was present, reducing support for the 
discriminant validity of sources.   
 
Table 18 
Trait and Source Correlations for MT-MS Postulated Model (All Participants) 
 
 
                                                                 Traits                                      Source 
Measures                                    IA                            H/I         Parent                Teacher 
 
Inattention                                  1.00 
Hyperactivity/Impulsivity          0.09                        1.00 
 
Parent                                                                                         1.00 
Teacher                                                                                       0.08*                     1.00 
 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001 
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5.2.4 Testing for construct validity of traits in the IA and H/I symptom parcels for 
    parent and teacher ratings of boys: The MT-MS Postulated Model  
The MT-MS postulated model for boys provided a good fit in an absolute sense. 
Based on the statistically significant minimum fit function chi square (χ²(df = 40) = 45.65, 
p<.001) and Satorra Betler scales statistics (SBχ² (df = 40) = 34.63, p<.001), the model was a 
poor fit. However, the CFI value being 1.00 and the RMSEA value being 0.0 (90% CI = 0.0 - 
0.026) demonstrated a very good fitting MT-MS postulated model for boys.   
 
5.2.5 Testing for convergent validity: Comparison of individual symptom parcel level in 
the parent and teacher sample for boys 
Table 19 shows the results for parent ratings and teacher ratings of symptom parcel for 
boys.  
5.2.5.1 Parent rated symptom parcels for boys 
Table 19 shows that for parent ratings of boys, three of the trait loadings were 
significant; all were H/I parcels. The standardized loadings squared for the two items (IA 
Parcel 2 and IA Parcel 3) were approximately zero, indicating no trait variance at all. The 
parent IA Parcel 1, 2 and 3 contained 1%, 0% and 0% trait variance.  Parent rated H/I parcels 
for boys indicated significant amounts of trait variance with H/I Parcels 1, 2 and 3 containing 
10%, 40% and 22% trait variance respectively. There seems to be support for the convergent 
validity of the H/I trait. Parent rated IA and H/I symptom parcels for boys contained 
significant amounts of source variance. As seen in Table 19, the IA Parcels 1, 2 and 3 
contained 52%, 62% and 71% source variance respectively. Values for H/I Parcel 1, 2 and 3 
were 37%, 32% and 27% respectively. The convergent validity of the H/I trait supported 
earlier is reduced due the presence of higher source than trait variance.  
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5.2.5.2 Teacher rated symptom parcels for boys  
An examination of Table 10 shows that for teacher ratings of boys, five of the trait 
loadings were significant: three from the IA symptom parcels and two from the H/I symptom 
parcels. The convergent validity of the teacher rated IA parcels is supported due to significant 
amounts of trait variance. The teacher IA Parcels 1, 2 and 3 contained 55%, 46% and 35% 
trait variance. There is strong support for the convergent validity of the teacher IA symptoms 
due to greater trait than source variance with the IA Parcels 1, 2 and 3 displaying source 
variances of 35%, 32% and 38% respectively. There does not seem to be evidence of 
convergent validity for the teacher ratings of the H/I symptoms for boys due to low trait 
variance and higher source than trait variance. Teacher ratings of the H/I Parcels 1, 2 and 3 
contained 17%, 2% and 1% trait variance and 74%, 74% and 83% source variance 
respectively.  
 
Table 19 
Variance in Attention-Deficit/Hyperactivity Disorder Symptoms accounted for by the 
Trait, Source and Error Effects in Parent ratings and Teacher ratings for Boys based 
on Symptom Parcels using Binary Coding 
Symptom Parcel                        Trait Source Error 
 IA H/I   
Parent Boys     
IA Parcel 1 0.01  0.52* 0.47 
IA Parcel 2 0.00  0.62* 0.38 
IA Parcel 3 0.00  0.71* 0.29 
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H/I Parcel 1  0.10* 0.37* 0.53 
H/I Parcel 2  0.40* 0.32* 0.29 
H/I Parcel 3  0.22* 0.27* 0.51 
     
     
Teacher Boys     
IA Parcel 1 0.55*  0.35* 0.11 
IA Parcel 2 0.46*  0.32* 0.21 
IA Parcel 3 0.35*  0.38* 0.27 
H/I Parcel 1  0.17* 0.74* 0.09 
H/I Parcel 2  0.02* 0.74* 0.24 
H/I Parcel 3  0.01 0.83* 0.16 
 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; * p<.001 
 
 
5.2.6 Testing for discriminant validity: Trait and Source Correlations for Parent and 
Teacher MT-MS postulated model for Boys 
As shown in Table 20, the correlation between the IA and H/I factors was low, 
indicating support for discriminant validity of traits. Support for the discriminant validity of 
sources was indicated by the negligible correlation between the parent and teacher source 
factors.  
 
 
 Chapter 5: Results of the current study 
 
165
Table 20 
Trait and Source Correlations for MT-MS Postulated Model (Boys) 
 
 
                                                          Traits                                 Source 
Measures                                       IA                          H/I         Parent                Teacher 
 
Inattention                                  1.00 
Hyperactivity/Impulsivity          0.12                          1.00 
 
Parent                                                                                            1.00 
Teacher                                                                                          0.01                     1.00 
 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity 
 
 
5.2.7 Testing for construct validity of traits in the IA and H/I symptom parcels for parent and 
teacher ratings of girls: The MT-MS Postulated Model  
Similar to the MT-MS postulated model for all participants and for boys, the MT-MS 
postulated model for girls also provided a good fit in an absolute sense. Model fit was poor 
based on the statistically significant minimum fit function chi square (χ²(df = 40) = 122.95, 
p<.001) and the Satorra Bentler scaled statistic (SBχ² (df = 40) = 83.15, p<.001). The 
goodness-of-fit result for the MT-MS postulated model for girls revealed a good fitting 
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model based on the CFI value of 0.98, and the RMSEA value of 0.047 (90% CI = 0.032 – 
0.062).  
 
5.2.8 Testing for convergent validity: Comparison of symptom parcel parameters in the 
parent and teacher sample for girls 
Table 21 shows the results for parent ratings and teacher ratings of symptom parcels 
for girls. 
5.2.8.1 Parent rated symptom parcels for girls  
Three of the trait loadings for parent ratings for girls were significant, as seen in 
Table 21 and all three were from the IA symptom parcel. None of the H/I symptom parcel 
was significant. The standardized loadings squared for two items (H/I Parcel 2 and H/I Parcel 
3) were approximately zero, indicating no trait variance at all. The parent IA Parcels 1, 2 and 
3 contained 37%, 25% and 28% trait variance and 31%, 31% and 36% source variance 
respectively. There is support for the convergent validity of the parent IA symptom parcels 
due to significant amount of trait variance. But the convergent validity of IA trait was 
reduced following greater source than trait variance. Parent ratings of the H/I Parcels 1, 2 and 
3 contained 1%, 1% and 0% trait variance and 56%, 52% and 59% source variance 
respectively. There is no support for convergent validity for parent ratings of the H/I 
symptoms due to very low trait variance and greater source than trait variance. All six of the 
source effects in the parent ratings were significant. 
5.2.8.2 Teacher rated symptom parcels for girls  
Table 21 also exhibits teacher ratings of the IA and H/I symptom parcel for girls. As 
can be seen, four of the trait loadings were significant; one from the IA symptom parcel and 
all three of the H/I symptom parcel. Teacher ratings of the IA Parcels 1, 2 and 3 contained 
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1%, 2% and 1% trait variance and 85%, 67% and 74% source variance respectively. There 
does not seem to be evidence of convergent validity of the IA trait for the teacher ratings of 
girls due to very low trait variance and significantly more source than trait variance. There 
seems to be evidence of trait variance in the teacher ratings of the H/I symptom parcel due to 
significant amounts of trait variance. The teacher H/I Parcels 1, 2 and 3 contained 53%, 38% 
and 34% trait variance. The support for the convergent validity of H/I parcels was slightly 
reduced due to an equal amount of source variance present. Teacher rated H/I Parcels 1, 2 
and 3 reported 38%, 37% and 40% source variance respectively.  
 
Table 21 
Variance in Attention-Deficit/Hyperactivity Disorder Symptoms accounted for by the 
Trait, Source and Error Effects in Parent ratings and Teacher Ratings for Girls based 
on Symptom Parcels using Binary Coding 
Symptom Parcel                        Trait Source Error 
 IA H/I   
Parent Girls     
IA Parcel 1 0.37*  0.31* 0.31 
IA Parcel 2 0.25*  0.31* 0.44 
IA Parcel 3 0.28*  0.36* 0.36 
H/I Parcel 1  0.01 0.56* 0.43 
H/I Parcel 2  0.00 0.52* 0.48 
H/I Parcel 3  0.00 0.59* 0.41 
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Teacher Girls     
IA Parcel 1 0.01  0.85* 0.15 
IA Parcel 2 0.02*  0.67* 0.31 
IA Parcel 3 0.01  0.74* 0.25 
H/I Parcel 1  0.40* 0.36* 0.24 
H/I Parcel 2  0.16* 0.42* 0.42 
H/I Parcel 3  0.55* 0.34* 0.12 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; * p<.001 
 
5.2.9 Testing for discriminant validity: Trait and Source Correlations for 
Parent and Teacher MT-MS postulated model for Girls     
    As shown in Table 22, there was a low but significant correlation between 
the AD/HD-IA and AD/HD-H/I factors, reducing support for the discriminant validity 
of traits. There was a very low correlation between the parent and teacher source 
factors, thereby indicating support for the discriminant validity of sources.   
 
Table 22 
Trait and Source Correlations for MT-MS Postulated Model (Girls) 
 
                                                          Traits                                Source 
Measures                                       IA                         H/I         Parent                Teacher 
Inattention                                  1.00 
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Hyperactivity/Impulsivity          0.21*                       1.00 
 
Parent                                                                                          1.00 
Teacher                                                                                        0.08                     1.00 
 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001  
 
 
5.3 Summary of findings for the CFA MT-MS using Binary Data 
CFA MT-MS approach was applied to examine the construct validity of 
AD/HD and the amount of trait, source and error variance of AD/HD symptoms in a 
Malaysian sample using binary scores. The postulated (correlated trait-correlated 
method) model provided a good fit for all participants and for both genders. There 
were more source than trait variance for parent and teacher ratings of all participants 
combined and for boys and girls separately with the exception of teacher rated H/I 
parcel for girls which showed equal amounts of trait and source variance. There seems 
to be evidence for the convergent validity of traits for parent rated H/I symptom 
parcels for all participants and for boys and for parent rated IA symptom parcels for 
girls. Convergent validity of traits was also supported for teacher rated IA symptom 
parcels for all participants and for boys, and for teacher rated H/I symptom parcels for 
girls. Discriminant validity of traits was supported for parent and teacher ratings of the 
MT-MS postulated model for all participants and for boys. There was reduced support 
for the discriminant validity of traits in the parent and teacher ratings of the MT-MS 
postulated model for girls due to the low but significant correlation between IA and 
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H/I. Discriminant validty of sources were supported for parent and teacher ratings of 
boys and girls due to minimal to negligible correlation values. However, there was 
reduced support for the discriminant validity of sources for all participants, as there 
was a low but significant correlation between parent and teacher sources.    
  
6.  Re-examination of the CFA-MTMS Iinvestigation of DSM-IV AD/HD Symptoms 
based on Ordinal Data   
In the current study, CFA MT-MS investigations of the DSM-IV AD/HD symptoms 
were carried out based on data that was recoded into binary format. As mentioned previously, 
no previous study had attempted to do so. However, in the course of the analysis, it was 
found that the CFA-MTMS results obtained in this study were the opposite of those obtained 
by previous studies. It was thought that the difference in findings may have been due to the 
use of binary as opposed to ordinal data. Given this, it was decided that the researcher would 
re-examine the trait, source and error variances, based on the original ordinal ratings 
provided by parents and teachers, in order to ascertain if the differences noted above were 
due to the differences in the coding of responses provided by parents and teachers. However, 
only a summary of the findings are discussed in this section. The interested reader is directed 
to Appendix L for an output of the CFA-MTMS analysis using ordinal data.  
 
6.1 Summary of findings for the CFA MT-MS using Ordinal Data 
As the reader will see, despite re-running the analyses using the original ordinal data, 
the results were similar to the analyses run with binary data. For the ordinal data, the 
postulated (correlated trait-correlated method) model was also a good fit for all participants 
and for both genders. Similar to the binary data, parent and teacher rated IA and H/I parcels 
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exhibited significant source variances for all participants, and for boys and girls. The 
analyses using ordinal data also produced a similar pattern of findings across all participants 
and both genders as in the binary data analyses. In particular, the convergent validity of trait 
was supported for parent rated H/I and teacher rated IA for all participants and for boys. For 
girls, the convergent validity of trait was supported in parent rated IA and teacher rated H/I. 
As with the binary data analyses, discriminant validity of source and traits were supported for 
parent and teacher ratings of all participants and for boys and girls due to low correlation 
values, although there was reduced support for the discriminant validity of traits for all 
participants and for boys, and for the the discirminiant validity of sources for all participants 
and for girls due to a low but significant correlation value. The implications of these findings 
are discussed in the next chapter. 
 
7. Conclusion of findings from the current study 
The current study found that Malaysian boys were rated higher than girls on IA and 
H/I symptoms by both parents and teachers. The study found only minimal age differences. 
Only teacher ratings showed higher IA and H/I in younger than older children. In the study, 
parents gave higher ratings than teachers for boys and girls on the H/I subscale but no 
differences were found between parent and teacher ratings on the IA subscale. Based on 
parent-teacher agreement, the prevalence rate of AD/HD in Malaysian children was 2.1%. 
Malaysian boys were twice more likely to be exhibiting symptoms of AD/HD than girls as 
endorsed by both parents and teachers. The study found the IA subtype as the most prevalent 
subtype in Malaysian children with the H/I subtype and the C subtype equally less prevalent.  
The DSM-IV conceptualisation of AD/HD as a two factor model comprising of 
distinct dimensions of IA and H/I factors was supported in a Malaysian sample across parent 
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and teacher ratings. The two factor model was also supported when the sample was analysed 
separately by gender.  
A CFA MTMS approach provided support for the convergent validity of parent rated 
H/I and teacher rated IA for all participants and for boys. The girls sample seem to show 
support for the convergent validity of parent rated IA and teacher rated H/I. The findings for 
girls were the opposite of the findings for boys. Discriminant validity of sources and traits 
were supported due to findings of minimal to negligible correlations between traits (IA and 
H/I) and between sources (parents and teachers) in most cases. However, there seems to be 
reduced support for the discriminant validty of traits for the girls sample due to low but 
siginifacnt correlation between IA and H/I. There also seemed to be reduced support for the 
discriminant validty of sources for the all participants sample due to low but significant 
correlation between parent and teacher sources.  
As the current study had analysed data using binary scores, the CFA MTMS results 
were re-run using ordinal scores as findings for all participants together and for boys were the 
opposite of findings in past CFA MTM studies and findings for girls. It was thought that the 
use of binary as opposed to ordinal scores may have affected the results that were found. 
However, the pattern of results on the CFA MTMS findings remained the same when re-
analysed using ordinal scores.   
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CHAPTER 6: DISCUSSION OF THE CURRENT STUDY 
   
 1. Introduction 
This study had four major aims. The first aim of the study was to provide descriptive 
scores (i.e., means and standard deviations) for DSM-IV IA and H/I groups of symptoms and 
to examine gender, age, gender by age interaction effects and respondent differences for the 
DSM-IV AD/HD IA and H/I factors, based on Malaysian parent and teacher ratings of the 
DBRS. The second aim of the study was to establish Malaysian prevalence rates of DSM-IV 
AD/HD for boys and girls across age groups based on parent, teacher and parent-teacher 
ratings of the DBRS. The third aim of the study was to investigate the structural organization 
of DSM-IV AD/HD within a Malaysian population using single source confirmatory factor 
analysis, based on parent and teacher ratings of the DBRS. Finally, the fourth aim of the 
study was to examine the internal validity of AD/HD symptoms and trait, source and error 
variance using a CFA MT-MS approach in a Malaysian sample.  
There are seven parts to this chapter. Prior to a discussion of the first aim of the 
chapter, results for the test of functional equivalency between the Malay and English 
language versions of the DBRS will be presented. The first four parts of this chapter provide 
summaries of the hypothesised outcomes and results relating to the four aims of the study. 
The fifth part of this chapter presents a discussion of the implications of the findings in this 
study to the conceptualisation, assessment, treatment and overall validity of AD/HD with 
emphasis on the implications of the findings as they relate to the current understanding and 
conceptualization of AD/HD within a Malaysian context. The sixth part of this chapter 
provides a discussion of the strengths and limitations of the study. Suggestions for future 
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research are presented in part seven of the chapter. The eighth and final part of this chapter 
presents a concluding statement about AD/HD.  
   
    Initial analysis: Functional equivalency test 
A functional equivalency test was carried out to assess the functional equivalency of 
the Malay language version of the DBRS. Although not listed as one of the aims of the study, 
the functional equivalency test was deemed necessary in order to validate the results of the 
current study considering the use of a translated version of the DBRS from English to Malay. 
The DBRS was first translated using a forward backward translation procedure before being 
subjected to a mean and covariance structures analysis (MACSA) procedure (e.g., Wu, Li & 
Zumbo, 2007). Details of the MACSA procedure were provided in Chapter 5. Results 
supported the functional equivalency of the Malay and English language versions of the 
DBRS as completed by Malaysian parents and teachers. 
 
2. Part 1: Gender, Age, Gender by Age Interaction Effects and Respondent Differences 
Based on Parent and Teacher Ratings of DSM-IV AD/HD Symptoms  
The first aim of the study was to provide gender, age, gender by age interaction 
among a community sample of Malaysian children. Gender differences in AD/HD have been 
documented across a range of variables, although some studies reported a lack of gender 
differences. Currently, no study has investigated gender effects in IA and H/I symptoms in a 
Malaysian population.The current study investigated gender differences in parent and teacher 
ratings of Malaysian boys and girls aged 6-12 years old. Analogous to past studies (e.g., 
Gomez et al., 1999), it was expected that gender differences would be found for ratings of the 
IA and H/I subscales by parents and teachers. As expected, boys were rated higher than girls 
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on the IA and H/I subscales by both raters.  Results of gender differences in parent and 
teacher ratings of IA and H/I symptoms replicated findings of past studies (e.g., Gadow et al., 
2001; Gomez et al., 1999; Magnusson et al., 1999; Zuddas et al., 2006). For instance, in an 
Italian sample, Zuddas et al. (2006) found significantly higher ratings of boys than girls when 
rated by both parents and teachers. Gershon (2002), however, found that girls were rated as 
less hyperactive than boys according to parent and teacher reports, but were rated as less 
inattentive based on teacher only reports. In children who met criteria for AD/HD, Hartung et 
al. (2002) found no gender differences based on mothers’ reports, but teachers rated boys 
higher than girls on both IA and H/I symptoms. It is argued that the presence of gender 
effects in parent and teacher ratings demonstrates the need to consider gender in AD/HD 
diagnosis.  
As stated earlier, the current study was the first to examine age differences in AD/HD 
symptoms in a Malaysian population. A majority of findings show AD/HD decreasing with 
age (e.g., Gomez-Beneyto et al., 1994, Graetz et al., 2001). In the current study, age 
differences were minimal. Parent ratings in the current study did not show any age effects. 
Only teacher ratings exhibited age effects. In teacher ratings of IA symptoms, 7 year olds 
were rated higher than 11 and 12 year olds. For teacher ratings of H/I symptoms, 9 year olds 
were rated higher than 11 and 12 year olds. Past studies reported dissimilar findings. DuPaul 
(1991) found no age differences on both parent and teacher ratings of 6 to 12 year olds. Age 
effects were found in parent instead of teacher ratings in a study by Gomez et al. (1999). 
Parent ratings of Australian children on the H/I subscale were higher in 6 year olds compared 
to 10 and 11 year olds. Amador-Campos and colleagues (2006) found parents and teachers 
perceiving more IA in older than younger children while only the teachers reported higher 
H/I symptoms in the older children. The fact that IA symptoms seem to be higher at a 
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younger age (7 yrs) than H/I symptoms (9 yrs) is perplexing given that H/I symptoms are 
thought to appear earlier than IA symptoms. The minimal age differences found in this study 
are also surprising as the majority of past studies document an inverse relationship between 
AD/HD prevalence with age. Arguably, more research needs to be carried out especially 
within a Malaysian sample to address this issue.  
The researcher was then interested in examining whether there was age by gender 
interaction effects in a Malaysian sample. To date, no study has been conducted on the 
effects of age by gender in a sample of Malaysian schoolchildren as rated by parents and 
teachers. In the current study, results revealed no significant effects of age by gender in 
parent ratings and teacher ratings. Similar results were reported by Gomez et al. (1999) in a 
normative sample of Australian children and by Magnusson et al. (1999) in a sample of 
Icelandic children.  It may well be that age by gender effects would be detected in clinical 
rather than normative populations due to the higher male to female ratio in clinic samples and 
the significantly more impaired effects of AD/HD.  
It was also the aim of the study to investigate rater differences and to examine the 
reliability and validity of the IA and H/I subscales of the DBRS. Based on past studies, it was 
expected that there would be differences between parent and teacher ratings of the IA and H/I 
subscale in boys and girls, with parents assigning higher scores than teachers on both 
subscales. As hypothesised, the current study revealed higher assignment of scores by parents 
than teachers on the H/I subscale across genders.  This finding replicated findings by 
Magnusson et al. (1999). A possible explanation may be that teachers compare across a 
number of children and so may be more lenient in assigning symptom scores than parents. 
No differences were found for parent and teacher ratings of the IA subscale in the current 
study for both genders. This finding is consistent with the study by Magnusson et al. (1999), 
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but inconsistent with a study by Wolraich et al. (2004). In the Wolraich study, teacher reports 
of IA symptoms were higher than parent reports across both genders (Wolraich et al., 2004).  
The internal consistency of the DBRS was investigated in this study. Results revealed 
high internal consistency for both parent and teacher ratings of the IA and H/I subscale. 
Similar to Gomez et al. (1999) the scale showed higher internal consistency in teacher ratings 
than parent ratings. The findings suggest the higher reliability of teacher reports of AD/HD 
symptoms than parents. It is possible that items on the scale reflect behaviors that are more 
likely to be expressed and more recurrent at school and are, thus, more evident to teachers 
than parents.  
In summary, boys received higher ratings than girls from both parents and teachers on 
inattention and hyperactivity/impulsivity symptoms. Age differences were minimal. Teachers 
gave higher ratings to younger children on the H/I and IA subscale. No gender by age 
interaction was found. Parents gave higher ratings than teachers on both AD/HD symptoms 
dimensions. The DBRS exhibited high internal consistency across parent and teacher ratings.  
 
3. Part 2: Prevalence Rate of DSM-IV AD/HD for Boys and Girls Based on Parent, Teacher 
and Parent-Teacher Ratings of the DBRS  
The second aim of the study was to provide prevalence rates of DSM-IV AD/HD and 
its three subtypes (AD/HD-IA; AD/HD-H/I; AD/HD-C) in a normative sample of Malaysian 
school children. AD/HD has been reported cross-culturally. To date, no study has reported 
the prevalence rate of DSM-IV AD/HD in a Malaysian sample. Given this, the current study 
investigated the prevalence rate of DSM-IV AD/HD and subtypes in Malaysian school boys 
and girls based on parent only ratings, teacher only ratings and parent-teacher agreement. 
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Past studies consistently report a gender ratio of AD/HD in favour of boys. Given this the 
gender ratio of DSM-IV AD/HD in a Malaysian population was also investigated.  
In the current study, the overall prevalence rate of DSM-IV AD/HD based on parent-
teacher agreement for Malaysian children was 2.1%. These findings approximate DSM-IV 
estimates of AD/HD prevalence rates of around 3 to 5% (APA, 1994). The prevalence rate 
found in this study based on parent-teacher agreement replicates findings from past studies. 
For instance, Gomez et al. (1999) reported a prevalence rate of 2.4% for overall AD/HD in 
Australian children. Similarly, in an Italian study, Zuddas et al. (2006) found a prevalence of 
1.4% in 6 to 12 year old children based on parent-teacher agreement. Parent-teacher rated 
prevalence rates of DSM-IV AD/HD in Malaysian children were lower than rates in Nigerian 
children (8.7%; Adewuya & Famuyiwa, 2007), Spanish children (6.5%; Skounti et al., 2006), 
Turkish children (8.1%; Ersan et al., 2004), Iranian children (12.3%; Hebrani et al., 2007), 
and Greek children (7.5%; Skounti et al., 2006). It is possible that in epidemiological studies, 
high prevalence rates are due to false positives rather than reflecting cultural differences 
(Kurtzke, 1992). Ideally, the current study needs to be replicated with a bigger Malaysian 
sample.  
The prevalence rate of AD/HD based on parent report (11.8 %) in the current study 
was similar to rates reported cross-culturally (e.g., Gadow et al.,2000, study 1; Gimpel & 
Kuhn, 2000; Gomez et al., 1999; Graetz et al., 2001). The rate was lower compared to studies 
in Ukraine (Gadow et al., 2000) and Colombia (Pineda et al., 1999), but higher than studies 
in Thailand (Benjasuwantep et al., 2002), USA (Cuffe, Moore, & McKeown, 2005), The 
Netherlands (Kroes et al., 2001), Iceland (Magnusson et al., 1999), and Italy (Zuddas et al., 
2006). The teacher reported prevalence rate of AD/HD was 13.3% in the current study. The 
rate was consistent with rates teacher rated rates across a number of studies (e.g.,Baumgaertel 
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et al., 1995; Bener et al., 2006; Nolan et al., 2001; Wolraich et al., 1996). In the current study, 
AD/HD prevalence rate obtained from teacher reports was higher than the rate obtained from 
parent reports. These findings showed a similar pattern to past studies (Gadow et al., 2001; 
Magnusson et al., 1999; Zuddas et al., 2006). The findings were in contrast to past studies 
where parent reported prevalence was higher than teacher reported prevalence (Ersan et al., 
2004; Gomez et al., 1999).      
As pointed out earlier, no study has reported the prevalence rate of DSM-IV AD/HD 
subtypes in a Malaysian sample. DSM-IV lists three AD/HD subtypes (AD/HD-IA, AD/HD-
H/I and AD/HD-C), but does not provide the prevalence rate for each subtype. The 
prevalence rates for AD/HD-IA, AD/HD-H/I and AD/HD-C based on parent-teacher 
agreement were 1.5%, 0.3% and 0.3% respectively. Based on separate parent and teacher 
reports, AD/HD-IA was the most prevalent followed by AD/HD-C and, lastly, AD/HD-H/I. 
The hypothesis that AD/HD-IA would be the most prevalent subtype in Malaysian children 
was supported based on parent, teacher and parent-teacher ratings. Results in this study 
showing AD/HD-IA as the most prevalent subtype were similar to findings of past studies 
(Adewuya & Famuyiwa, 2007, Baumgaertel et al., 1995; Gaub & Carlson, 1997a; Gomez et 
al., 1999; Nolan et al., 2001; Wolraich et al., 1996). The findings were in contrast to studies 
in the US (Gimpel & Kuhn, 2000) and Venezuela (Montiel-Nava et al., 2002) which found 
AD/HD-C to be the most common subtype; and studies in Turkey (Ersan et al., 2004), 
Ukraine (Gadow et al., 2000) and Colombia (Pineda et al., 1999) which found AD/HD-H/I 
type to be the most prevalent.  
The hypothesis that AD/HD-H/I would be the least prevalent subtype was only 
partially supported in this study. Contrary to past studies (e.g., Adewuya & Famuyiwa, 2007; 
Pineda et al., 2003), the current study found the AD/HD-H/I type as least prevalent as 
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AD/HD-C type based on parent-teacher agreement. This pattern was more consistent with 
findings by Gadow et al. (2000) and Graetz et al. (2001). In a US study, AD/HD-H/I was 
equally prevalent with AD/HD-C (Gadow et al., 2000, study 1). Similarly, Graetz et al. (2001) 
exhibited comparable prevalence rates in AD/HD-H/I and AD/HD-C subtype in Australian 
children. In both of these studies, AD/HD-IA was the most prevalent subtype. The hypothesis 
that AD/HD-H/I would be the least prevalent subtype in Malaysian children was supported 
only when ratings were analysed from parent only or teacher only ratings. These findings 
reflect past findings of parent and teacher ratings separately (e.g., Gomez et al., 1999; 
Montiel-Nava et al., 2002; Nolan et al., 2001). 
In the current study, the prevalence rates of DSM-IV AD/HD subtypes in boys were 
1.6%, 0.7% and 0.7% for AD/HD-IA, AD/HD-H/I and AD/HD-C, respectively, while in girls 
they were 1.4%, 0.0% and 0.0% in that order based on parent-teacher agreement. Consistent 
with findings from previous studies (Gomez et al., 1999; Graetz et al., 2001; Wolraich et al., 
1998b) AD/HD-IA was the most prevalent subtype in both Malaysian boys and girls as 
hypothesised. The hypothesis that AD/HD-H/I would be the least prevalent subtype in both 
sexes however was not supported. As seen in this study, boys reported similar prevalence 
rates between AD/HD-H/I and AD/HD-C. As no other Malaysian study has examined 
subtype prevalence by gender, this finding is new. Clearly, more Malaysian studies are 
needed in order to investigate this issue further.  
Once findings of AD/HD subtype prevalence were analysed separately by gender, it 
was revealed that the similar rates of AD/HD-H/I and AD/HD-C subtype were entirely 
derived from subtypes reported in boys. As reported earlier, the current study found no girls 
in the AD/HD-H/I and AD/HD-C category. The lack of Malaysian girls exhibiting the H/I 
and C type of AD/HD in parent-teacher ratings is perplexing. However, this finding is not 
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entirely new. In a study of Icelandic children, teacher ratings of girls displayed the same 
pattern of lack of H/I and C subtype prevalence as the current study (Magnusson et al., 1999). 
It may be that there is a cultural explanation for this anomaly. Possible gender role 
stereotypes may contribute to this finding. In some cultures (e.g., Malaysian), gender roles 
are more defined and traditional. In essence, boys are expected to be boisterous and 
aggressive, whereas girls are expected to be polite and timid and are thought to display less 
signs of physical activity than boys. This expectation may explain why Malaysian girls in this 
sample did not seem to exhibit H/I and/or C symptoms. It could be that expectations by 
parents and teachers of behaviours that a girl should be exhibiting influence their ratings of 
these girls. It may also be that Malaysian girls, in turn, ascribe to these expectations and, thus, 
do not seem to express the H/I and C symptoms seen in boys. Another possibility is the 
likelihood that AD/HD rating scales are not gender sensitive. It has been suggested that most 
items in AD/HD rating scales are ‘masculine’ but few are ‘feminine’ (Maccoby, 2002). 
Therefore, items describing hyperactive impulsive and some inattentive behaviors may not 
reflect the expression of these behaviours in girls accurately. The implication for this is far-
reaching. For one, girls may be under-identified leading to under-diagnosis and, consequently, 
hindering access to treatment interventions that may be beneficial. The current findings raise 
doubts as to the appropriateness of the H/I and C diagnostic category of AD/HD in girls. As a 
result, this finding questions the validity of the AD/HD-H/I and AD/HD-C category for 
Malaysian girls. Additionally, it also raises the possibility that the AD/HD rating scales may 
not be tapping into the gender specific expression of AD/HD symptoms in girls.  
The current study also investigated gender ratios of DSM-IVAD/HD in a Malaysian 
sample. The hypothesis that boys will exhibit a higher ratio of AD/HD than girls was 
supported. In this study, the gender ratio of DSM-IV AD/HD in Malaysian children based on 
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parent-teacher agreement was 2.1:1 in favour of boys. This figure is lower than the DSM-IV 
ratio of 4:1 (APA, 1994). The gender ratio in this study was similar to past parent-teacher 
rated studies of DSM-IV AD/HD. For example, Adewuya and Famiwuya (2007), Amador-
Campos et al. (2006), and Skounti et al. (2006) each reported a gender ratio of 2:1 in favour 
of boys. The gender ratio in this study was comparative a sample of American children (2.1:1; 
Gadow et al., 2001). It was slightly higher than a sample of Turkish children (1.8:1; Ersan et 
al., 2004), but lower than a sample of Australian children (5.3:1; Gomez et al., 1999). It 
seems that in epidemiological samples, boys with AD/HD seem to consistently outnumber 
girls. All of the studies above used rating scales to report gender ratios. Again, the question 
of whether the rating scales were revealing real gender differences or were tapping into 
differences due to the expression of the disorder is raised. Future studies may need to be 
conducted to address this question specifically.    
 
4. Part 3: Single Source (Parent Ratings and Teacher Ratings) Confirmatory Factor Analysis 
of the Structural Organization of DSM-IV AD/HD Symptoms 
The third aim of the study was to examine the internal validity of DSM-IV AD/HD 
symptoms in a Malaysian population. First termed as “Hyperkinetic Reaction Disorder” by 
DSM-II, AD/HD has since progressed through various stages of re-classification, re-
conceptualization and re-naming. In DSM-III the disorder was re-named “Attention Deficit 
Disorder” and was re-conceptualized as comprising distinct dimensions of inattention, 
hyperactivity and impulsivity. The term was later changed to “Attention-
Deficit/Hyperactivity Disorder” in DSM-III-R and symptoms of inattention, hyperactivity 
and impulsivity were grouped together to form a single construct. The disorder maintained 
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the term “Attention-Deficit/Hyperactivity Disorder” in DSM-IV and was conceptualized as a 
bi-dimensional construct made up of inattention and hyperactivity/impulsivity.  
In view of the various transformations that AD/HD has undergone in DSM editions 
over the past 50 years, the current study conducted an investigation into the organisation of 
DSM-IV AD/HD symptoms via confirmatory factor analysis of parent and teacher ratings of 
Malaysian children. Based on overwhelming support of past studies for the two factor model 
of AD/HD symptoms in normative samples of children and adolescents as rated by parents 
and teachers, only the fit of the two factor model of AD/HD was examined in this study. 
Parent and teacher ratings were reported separately by gender using binary scores.  
As hypothesized, the two factor model of DSM-IV AD/HD provided a good fit for 
parent ratings of Malaysian children. The findings in the current study replicated findings 
from past parent rated CFA studies (e.g., Amador-Campos, et al., 2006; Beiser et al., 2000; 
Collett et al., 2000; Gomez et al., 1999). For example, in a study of  native (N = 1555) and 
non-native (N= 489) North American children (Canada and the United States of America), a 
two dimensional structure of AD/HD comprising of separate IA and H/I factors was 
confirmed based on parent ratings (Beiser et al., 2000). The two factor structure of DSM-
IVAD/HD was also confirmed in a Malaysian children sample (Gomez et al., 2005).  The 
study had obtained parent ratings of AD/HD and ODD symptoms. In the Malaysian sample, 
the IA and H/I factors remained distinct dimensions from ODD factors. Among a sample of 
Australian and Brazilian children, Gomez et al. (2003) found support for a two factor model 
of IA and H/I.  
The current study also found support for the fit of the two factor model of AD/HD 
across gender as rated by parents.  For separate parent ratings of boys and girls, the two 
factor model best conceptualizes AD/HD. These findings replicated findings from past parent 
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rated CFA studies of boys and girls. For instance, Gomez et al. (1999) obtained parent ratings 
of 1275 Australian children aged between 5 and 11 years and revealed support for the IA and 
H/I dimensions in boys and girls. Collett et al. (2000) tested the gender invariance of the 
(AD/HD – SRS: Holland, Gimpel, & Merrel, 1998) in parent ratings of 572 children and 
adolescents from kindergarten to grade 12.  Their findings suggest the adequacy of the bi-
dimensionality of AD/HD symptoms across both genders.  
It was also hypothesised that the two factor model would provide a good fit for 
teacher ratings of all participants together and separately by gender. The findings in the 
current study supported this hypothesis. For teacher ratings of all participants and for boys 
and girls, the two factor model demonstrated a good fit. Support for the two factor model for 
teacher ratings in the current study was consistent with previous teacher rated CFA studies of 
normative samples of children and adolescents (Amador-Campos et al., 2006; Beiser et al., 
2000; DuPaul et al., 1997; Gomez et al., 1999; Gomez et al., 2003; Gomez et al., 2005; 
Wolraich et al., 2003a). For example, the two factor structure of DSM-IV AD/HD symptoms 
was confirmed for teacher ratings of a multinational sample of American, Spanish and 
German children (Wolraich et al., 2003a). Amador-Campos et al. (2006) analysed teacher 
ratings of Spanish children across two different age groups and confirmed the distinct 
dimensions of IA and H/I factors. The presence of separate IA and H/I dimensions for 
AD/HD symptoms was also found in a sample of Australian and Brazilian children (Gomez 
et al., 2003).  
The current study found significant moderate correlations between the IA and H/I 
factors for both parent and teacher ratings. These findings were expected. Past CFA studies 
have demonstrated moderate to high correlations between IA and H/I dimensions in parent 
ratings. For example, parent rated CFA studies have reported IA and H/I correlations of r 
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= .62 in Spanish children (Amador-Campos et al., 2006) , r = .87 and .89 native and non 
native children (Beiser et al., 2000), r = .75 and r =  .76 in Australian children (Gomez et al., 
1999; Gomez et al., 2003), r = .73 in Brazilian children (Gomez et al., 2003),  r = .77 in 
Malaysian children (Gomez et al., 2005). The current study also reported a moderate 
correlation for parent ratings of boys and girls separately. This finding was similar to the 
correlations found in ratings of Australian parents (Gomez et al., 1999). Similarly, for teacher 
ratings, the current study found moderate correlations between IA and H/I factors for all. 
Correlations of .64 and .62 (Amador-Campos et al., 2006), .68 and .75 (Beiser et al., 
2000), .75 (Gomez et al., 1999), .75 and .69 (Gomez et al., 2003), .74 (Gomez et al., 2005) 
and .94 (DuPaul et al., 1997) between IA and H/I factors had been accounted for by past 
CFA studies based on teacher ratings. The correlations between IA and H/I factors for 
teacher rated boys and girls in the current study were similar to findings by Gomez et al. 
(1999). In the study, correlations between IA and H/I were .66 for both boys and girls based 
on teacher ratings (Gomez et al., 1999).  
As expected, the two factor model was found to be an appropriate model to 
conceptualise AD/HD symptoms for parent and teacher rated Malaysian children. However, 
moderate correlations were found between the IA and H/I factors in both Malaysian parent 
and teacher ratings for all participants and for boys and girls separately. As Chapter 2 pointed 
out, moderate to high correlations between IA and H/I factors have serious repercussions for 
the internal validity of AD/HD symptoms. Single source CFA has the potential to inflate 
correlations between IA and H/I due to the presence of strong source effects caused by the 
use of single informants (i.e., parents or teachers). Studies that separate source and trait 
effects are essential to develop a better appreciation for the internal structure of IA and H/I 
factors and to advance knowledge of the validity of these domains. Given the need for a more 
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thorough investigation of the trait and source factors in the IA and H/I dimensions of AD/HD, 
the fourth aim of the chapter was to conduct a CFA MTMS investigation of AD/HD 
symptoms.   
 
5. Part 4: Confirmatory Factor Analysis Multi-Trait Multi-Source Investigation of the DSM-
IV AD/HD Symptoms 
The fourth aim of the study was to investigate construct validity of DSM-IV AD/HD 
and to examine the amount of trait, source and error variance of DSM-IV AD/HD symptoms.  
As proposed earlier, an investigation of the construct validity of AD/HD using CFA MTMS 
provides a more precise measurement of trait, source and error variance in AD/HD symptoms. 
The current literature on CFA MTMS investigations of AD/HD symptoms is limited with 
only three studies published (Gomez et al., 2003; Burns, Walsh & Gomez, 2003, Gomez et 
al., 2005) to date. In all three studies, strong source effects were found in the AD/HD rating 
scales. For instance, in Malaysian school children, Gomez et al. (2005) reported strong 
source effects across parent and teacher ratings in all the IA and H/I symptom parcels. 
Currently, no CFA MTMS study has investigated the amount of trait, source and error 
variance in DSM-IV AD/HD symptoms in Malaysian children as rated by parents and 
teachers separately by gender using binary scores. This study was the first to do so. 
The current study examined trait, source and error variance using symptom parcels. 
Convergent and discriminant validity was evaluated at the individual symptom parcel level 
(i.e., IA parcel 1, 2 and 3; H/I parcel 1, 2, and 3). It was expected, as with past CFA MTMS 
studies that strong source effects would be found for AD/HD symptoms as rated by parents 
and teachers. Prior to that, the fit of the MT-MS postulated model (correlated trait-correlated 
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method) across parent and teacher ratings was determined. Results showed a good fit for 
parent and teacher ratings for participants collectively and separately by gender.   
For all participants together, support for convergent validity was found for parent 
rated H/I traits and teacher rated IA traits. The average amount of H/I traits (across H/I parcel 
1, 2 and 3) for parent ratings was 25% while the average amount of IA traits in teacher 
ratings was 42%. Similarly, for parent and teacher ratings of boys, convergent validity was 
supported for parent H/I traits (average 24%) and teacher IA traits (average 45%). Results 
were dissimilar for girls. Convergent validity of traits was found for parent rated IA (average 
30%) and teacher rated H/I traits (average 37%). In this study, results analysed for all 
participants together and for boys were the opposite of previous studies. These findings were 
unexpected as past CFA MTMS studies of AD/HD symptoms have documented support for 
the convergent validity of parent rated IA (Gomez et al., 2003; Gomez et al., 2005) and 
teacher rated H/I (Burns et al.,  2003b, Gomez et al., 2003; Gomez et al., 2005). For instance, 
Burns et al. (2003b) found strong trait variance in teacher rated H/I averaging an amount of 
55% across time. In the study, H/I trait remained stable temporally. Strong trait variance was 
demonstrated in parent rated IA in Brazilian (Gomez et al., 2003) and Malaysian children 
(Gomez et al., 2005), averaging 48% and 34% trait variance respectively. Only the results for 
girls in this study replicated past findings. Taken together, these findings demonstrate the 
importance of examining construct validity of AD/HD symptoms using CFA MTMS 
approach separately by gender.  
Support for the convergent validity of traits, however, was reduced due to findings of 
significant amounts of source variance in some IA and H/I symptom parcels across parent 
and teacher ratings. The high amount of source over trait variance in the current study was 
also exhibited in previous data (Burns et al., 2003b; Gomez et al., 2003; Gomez et al., 2005). 
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Source variance was more than trait variance in parent rated IA and H/I parcels across all 
participants with an average of 62% and 31% respectively. IA and H/I parcels source 
variance averaged at 62% and 32%, respectively, for parent ratings of boys. For girls, an 
average of 33% IA parcel and 57% H/I parcel source variance was reported for parent ratings. 
There was more source than trait variance for teacher rated H/I parcels for all participants 
(76% average source) and for boys (77% average source). There was an equal amount of trait 
and source variance (37% average) for teacher rated H/I parcels for girls, but more source 
(75%) than trait variance (1%) in the IA parcels. The study found strong support for the 
convergence validity of traits in teacher rated IA parcels for all participants and for boys due 
to a significant amount of trait variance and higher trait than source variance. In the sample 
of all participants combined, the average trait variance was 42% compared to 38% for 
average source variance. For the sample of boys, teacher ratings showed 45% average trait 
variance and 35% average source variance.  
As expected, support for discriminant validity of trait and sources at the symptom 
parcel level in the current study were found across all participants and for boys and girls 
separately. Although highly unlikely but ideally according to Byrne (1998), very low 
correlations between traits (IA; H/I) and sources (parent; teacher) were reported in this study. 
Correlations between the IA and H/I traits for all participants, for boys and for girls were 
0.09, 0.12 and .021 respectively. These correlations were minimal to negligible, giving strong 
support to the discriminant validity of traits. However, support for the discriminant validity 
of traits for the girls sample was reduced due to a significant but low correlation. Correlation 
values reported between IA and H/I in the current study were relatively lower than those 
found in past CFA MTMS studies of AD/HD symptoms. For instance, in a Malaysian sample, 
correlations between IA and H/I traits were .32 and .24 in parcel 1 and parcel 2 respectively 
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(Gomez et al., 2005). Burns et al. (2003b) reported a correlation of .24 at Time 1 and .15 at 
Time 2 between IA and H/I in Australian children. Correlations between the sources in the 
current study were 0.08, 0.01 and 0.08, respectively, for all participants and for boys and for 
girls. As with correlations between traits, correlations between sources in the current study 
were also very low, thus giving strong support to the discriminant validity of sources. 
However, the low but significant correlation between parent and teacher sources for all 
participants reduced support for the discriminant validity of sources. The low correlation 
values between sources found in the current study were similar to those reported in Gomez et 
al. (2005). In the study, correlations between parents and teachers were .06 in parcel 1 
and .11 in parcel 2, supporting discriminant validity of sources (Gomez et al., 2005). Other 
studies reported moderate source correlations. For example, Gomez et al. (2003) found 
source correlations in an Australian and Brazilian sample were.52 and .32 respectively 
(Gomez et al., 2003). Similarly, Burns et al. (2003b) reported moderate correlations between 
sources across time at .43 (time 1) and .48 (time 2).  
As pointed out earlier, the strong trait variance in parent rated H/I and teacher rated 
IA for all participants and for boys in the current study were the opposite of past findings. It 
was thought these contradicting results may be due to the use of binary scores to run the CFA 
MTMS analyses. In order to investigate this further, the current study re-ran the CFA MTMS 
analyses using the original ordinal scores. Without going into too much detail, the current 
study found a similar pattern emerging with the latter analyses. Essentially, strong trait 
variance was found for parent rated H/I and teacher rated IA in boys and all participants 
together. In girls, strong trait variance was present in parent rated IA and teacher rated H/I. 
Source effects were significant across all sample groups. For boys, there was strong support 
for the convergent validity of teacher rated IA due to more trait than source variance. This 
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finding was the same for the boys’ sample analysed using binary scores. For girls, trait and 
source variance were equal for teacher rated H/I in both the binary and ordinal data analyses. 
Discriminant validity of traits and sources were also supported in the ordinal data analyses, 
with low correlation values across all participants and for both genders. Support for 
discriminant validty of traits and sources however, was reduced due to some findings of 
significant but low correlation values. This pattern was similar to earlier findings based on 
binary data.  
In summary, the current study provided support for the convergent validity of parent 
rated H/I and teacher rated IA in samples of all participants and boys. Convergent validity of 
traits was supported for parent rated IA and teacher rated H/I in girls. Support for 
discriminant validity of traits and sources were demonstrated in this study. The current study 
had initially analysed trait, source and error variance using binary scores. The analyses were 
re-run using ordinal scores as the initial results were the opposite of past CFA MTMS 
findings. However, results emerged the same for the binary and ordinal data analyses. The 
implications of these findings are discussed in the next section.  
 
  6. Part 5: Implications of the Current Findings  
There are several implications from the findings of the current study for the 
conceptualization, assessment and treatment of DSM/IV AD/HD. This section of the 
discussion will start with the implications for the conceptualization of AD/HD, followed by 
implications for the assessment of AD/HD, implications for the treatment of AD/HD and 
implications for the psychometric properties of AD/HD rating scales. The implications of the 
findings are also discussed within a Malaysian perspective. 
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    6.1 Implications for the Conceptualization of AD/HD symptoms 
Attention-deficit hyperactivity disorder is currently conceptualized as comprising of 
distinct IA and H/I dimensions by DSM-IV (APA, 1994). Single source CFA findings from 
the current study added more support to this conceptualisation. The results demonstrated the 
appropriateness of the two factor model in Malaysian children as rated by parents and 
teachers. The two factor model held equally well across boys and girls.  
One of the diagnostic requirements for AD/HD was that symptoms presented 
themselves in more than one setting (i.e., home and school) (APA, 1994). This requirement 
presumes that IA and H/I symptoms are manifested equally cross-situationally. For this to 
happen, AD/HD symptoms need to exhibit strong trait effects. This notion has been 
challenged by past studies and the current study with findings of considerably more source 
than trait effects in IA and H/I dimensions (Burns et al., 2003b; Gomez et al., 2003, Gomez 
et al., 2005). In the current study, IA dimensions were more likely to be expressed in the 
home while H/I dimensions would be observed more at school, providing a strong argument 
for IA and H/I symptoms to be conceptualised as  situation specific rather than cross-
situational traits.  
A new finding in this study was the discovery that the expression of IA and H/I 
symptoms may not only be situation specific, but may also be gender-situation specific. This 
was indicated by findings that boys tended to express more IA symptoms in the home, but 
more H/I symptoms at school. Girls, on the other hand, were found to exhibit more IA 
symptoms at school and more H/I symptoms at home. As this was the first study to examine 
IA and H/I trait and source variance separately by gender, these findings must be regarded 
with caution. For one, the sample consisted of Malaysian children. It may be that the findings 
are limited to this culture. Secondly, the sample was of non-clinical children. The study needs 
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to be replicated with a clinical sample as this population may exhibit more severe AD/HD 
symptoms which are likely to be pervasive and more stable temporally (DuPaul, 2003). The 
current requirement of DSM-IV for AD/HD to be cross situational would be in serious 
jeopardy if results from clinic samples replicated earlier non-clinical findings.  
 
6.2 Implications for the Assessment of AD/HD 
There are several implications from the current findings for the assessment of AD/HD. 
For one, the results of the study evince the importance of obtaining information from a 
number of different sources (i.e., parents, teachers, clinicians). Dependence on information 
obtained from a single informant to formulate diagnostic decisions may potentially lead to 
adverse clinical outcomes (DuPaul, 2003). Secondly, results of the current study imply the 
need to conduct separate assessments of the AD/HD dimensions as a function of setting. 
Overall, the current study showed that IA was more evident in the school setting while H/I 
symptoms were more marked at home.  
No CFA MTMS studies of AD/HD symptoms have conducted their analysis 
separately by gender. Separate analysis of trait and source variance by gender adds to the 
complexity of the issue. The findings seem to suggest adopting different multisource 
approaches when rating boys and girls based on CFA MT-MS results in the current study. 
Therefore, not only does assessment need to take into account the function of setting, it also 
needs to consider gender as an added function. In the current study, H/I was more evident at 
home when parents rated boys, but IA was more evident at home when parents rated girls. 
Conversely, within the school setting, IA symptoms were more evident when teachers rated 
boys, but H/I symptoms were more evident when teachers rated girls. Therefore, it follows 
that in the assessment of AD/HD in a child, emphasis be placed on the particular setting in 
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which the assessment takes place and the gender of the child being assessed. Thus, in a male 
child, diagnosis and assessment would involve integrating information from his parents and 
teachers with more emphasis on parent ratings of H/I in the home and teacher ratings of IA at 
school. In a female child, parent ratings of IA in the home and teacher ratings of H/I in the 
classroom would be given more weight.  
 
6.3 Implications for the treatment of AD/HD  
As evidenced in this study, gender appears to be an important variable in the 
assessment of AD/HD, and consequently, it may be so for the treatment of AD/HD. 
Treatment programs for a child with AD/HD, therefore, would need to be tailored according 
to the child’s gender and setting. The focus of a treatment plan should be on bringing about 
change to areas of functioning that are most problematic for the child (Hoza & Pelham, 1993). 
Treatment in the home setting generally involves training parents in child behavior 
management methods while school based intervention involves classroom management 
(Barkley, 1997b).   
For boys, the current study shows that parents detect more H/I symptoms while 
teachers detect more IA symptoms. This suggests that boys display more problematic 
hyperactive/impulsive behaviors at home and more inattention problems at school. It may 
also well be that parent pay more attention to H/I symptoms while teachers pay more 
attention to IA symptoms. It follows then that, in boys, parents should be more involved in 
the treatment of hyperactive/impulsive behaviors while teachers get more involved in the 
treatment of inattention behaviors. Therefore, the treatment approach within the home setting 
for a boy would involve training his parents in managing difficult behavior, for example, 
applying reinforcement to encourage appropriate behaviors or punishment to extinguish 
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inappropriate behaviors. School intervention would involve training his teachers to 
implement strategies to encourage, for example, on time completion of tasks, rewarding 
efforts to maintain reasonable attention to tasks that require mental effort, optimising seating 
arrangements in class and providing greater task structure and presenting more stimulating 
learning materials.  
For girls, findings from the current study show the opposite of boys. Parents detect 
more inattention at home while teachers challenge with hyperactive/impulsive behaviors in 
the classroom. A treatment approach suitable for the female child might then involve more 
parental participation in dealing with inattention problems while teachers may be required to 
participate more in managing difficult behavior at school. Among the strategies that could be 
provided to parents to manage inattentive behaviors in the home include, giving out clear 
instructions, requesting the child to establish and maintain eye contact when spoken to and 
using time-out as punishment for not completing tasks on time. To manage 
hyperactive/impulsive behaviors of girls in the classroom, teachers could implement a 
classroom token economy system for remaining seated during lessons, time-out for excessive 
talking or losing privileges for interrupting others during lessons.  
 
6.4 Implications of source effects for the psychometric properties of AD/HD rating   
scales 
Significant source variance was reported across parent and teacher rated IA and H/I in 
the current study as with past CFA MTMS studies (Burns et al., 2003b; Gomez et al., 2003; 
Gomez et al., 2005). The presence of strong source effects raises the question of whether 
ratings of children’s behaviors by parents and teachers represent bias or accuracy. If sources 
were biased, then this may explain the strong source effects found in parent and teacher 
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ratings of AD/HD symptoms according to one line of reasoning (Hewitt, Silberg, Neale, 
Eaves, & Erickson, 1992; Kenny & Kashy, 1992). This view casts doubts over the soundness 
of the psychometric properties of AD/HD rating scales. It suggests that the information 
provided by parents and teachers in these rating scales are inaccurate as it may be reflective 
of the characteristics of the rater.  
An alternative argument is that strong source effects are accurate perceptions of a 
child’s behaviour unique to the source and situation (Burns et al., 2003b; Dishion, Burraston 
& Li., 2002; Hartman, Rhee, Willcutt, & Pennington, 2007). Burns et al. (2003b) tested the 
bias versus accuracy view in parent and teacher ratings of AD/HD symptoms across a 3-
month interval using a CFA MTMS approach. The presence of strong source effects 
temporally was interpreted as support for the accuracy view (i.e., sources were relating 
accurate observations of a child’s behaviour within that particular setting rather than 
expressing some degree of personal bias). Support for the accuracy view of source effects 
was also found in a study comparing parent and teacher ratings of AD/HD in 119 
monozygotic twin pairs and 190 dizygotic twin pairs (Hartman et al., 2007). Utilizing 
multiple rater models, the study concluded that parent and teachers were observing different 
AD/HD phenotypes in the children, although parents were found to display signs of bias, 
whereas teachers did not (Hartman et al., 2007).  
As rating scales are commonly relied upon to provide information to assist diagnosis, 
they may potentially be affected by source bias. In order to further the study of the bias 
versus accuracy view in AD/HD rating scales, these scales need to demonstrate sound 
content validity (Burns, Gomez, Walsh, & DeMoura, 2003a). Burns et al. (2003a) outlined 
ways to increase the content validity of a scale while at the same time reducing possible bias. 
One approach to achieving this is through providing more precise instructions to parents and 
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teachers completing the scale. This reduces cross-contamination of information on the child’s 
behavior from parent to teacher and vice-versa.  Another approach is by rewording AD/HD 
symptoms in rating scales to better reflect descriptions of behaviors that are more likely to be 
displayed in the distinct settings (i.e., home or school). This provides more relevance to the 
specific raters, thus, increasing accuracy of observation. For example, the item “often leaves 
seat in classroom or in other situations in which seating is expected” in the teacher rating 
scale could be changed to “often leaves seat during dinner with the family or in other 
situations in which seating is expected” in the parent rating scale. Burns et al. (2003a) also 
discuss the importance of using rating anchors that are less subject to individual 
interpretation. Essentially, this means reducing the rating interval (i.e., from the past six 
months to the past month) and changing the wording of anchor points from “very often” to 
more frequency oriented wording e.g., “6 or more times per day”.  
The current study would like to add to the suggestions by Burns et al. (2003a) for 
improving the content validity of AD/HD rating scales by proposing that the wordings of 
items in AD/HD rating scales be made gender-appropriate. Although recent studies have 
found AD/HD rating scales to be gender invariant (e.g., Gomez, 2007b, Reid et al. 2000), 
earlier studies have found gender and ethnic differences in studies employing AD/HD rating 
scales (e.g., Reid et al., 1998). The Gomez (2007b) study examined gender invariance of the 
DSM-IV AD/HD Rating Scale (DARS; Gomez et al., 1999) in an Australian population. To 
date, no study has investigated gender invariance of the Disruptive Behavior Rating Scale 
(DBRS; Barkley & Murphy, 1998), as used in this study, on a Malaysian sample. Until 
studies prove otherwise, the current study raises the possibility that in a Malaysian population, 
at least, the items in the DBRS may be gender and culturally non invariant.  
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  In the current study, CFA MTMS findings indicated a gender difference in the 
expression of IA and H/I symptoms across settings. For instance, parents (home) rated more 
H/I symptoms and teachers (school) rated more IA symptoms in boys. This has been 
supported in studies suggesting that gender differences observed in those with AD/HD may 
be due to the difference in the expression of the disorders rather than differences in the 
underlying pathology of AD/HD across gender (Hartung & Widiger, 1998; Taylor & Keltner, 
2002; Quinn & Nadeau, 2002).  Consequently, the current findings have implications for the 
way items may be worded in future AD/HD rating scales in order to optimally capture these 
differences and provide a more accurate report of AD/HD behaviour.   
One way to achieve this is by making the items in AD/HD scales more ‘feminine’. A 
study by Ohan and Johnston (2005) found that mothers’ ratings of children with and without 
AD/HD were influenced by how gender sensitive the items describing AD/HD, ODD and CD 
symptoms were. Mothers of both groups of children (with/without AD/HD) perceived DSM-
IV symptom criteria for the Disruptive Behavior Disorders as more descriptive of boys, or 
more ‘masculine’, leading to a diagnosis of more boys than girls. To reduce this gender bias, 
the authors then created feminine-sensitive items to be included in the AD/HD rating scale 
administered to mothers. These included ‘writes or passes notes instead of completing 
classwork’, ‘changes friends impulsively with or without thinking’, ‘impulsively changes 
conversation topics’, ‘doodles instead of completing classwork’ and ‘forgetful in social 
activities (e.g., forgets/is late to meet friends)’. Mothers perceived the items that were created 
as more typical of behaviours seen in females and, thus, were more likely to endorse them 
compared to the ‘masculine’ type items.   
The authors further tested the construct validity of the feminine-sensitive AD/HD 
items in girls to determine if the items were tapping DSM-IV AD/HD constructs (Ohan & 
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Johnston, 2005). The results showed that they were. In addition, the items were also related 
to psychopathology and impairment. The authors acknowledge that the mothers’ perception 
may not imply true gender differences, but rather are a result of gender stereotypes. The 
results of the study imply the need to construct AD/HD rating scales to be more gender-
sensitive as mothers may rate current DSM-IV AD/HD symptoms as not being descriptive of 
their daughters’ behaviors although, the underlying construct may be similar (Ohan & 
Johnston, 2005). The current findings also imply a need for a more culturally sensitive rating 
scale as the perception of gender roles can be influenced by culture. Future CFA MTMS 
studies analyzing gender separately are needed to confirm or discount the current findings as 
they may be unique to the Malaysian population where, culturally, gender roles are more 
defined and gender boundaries are clearer and more traditional.  
Another way to increase content validity of AD/HD rating scales would be to include 
a reminder to raters (i.e., parents and teachers) to be mindful of possible ethnic stereotypes 
that they may have when perceiving and reporting the behaviour of a child. In the current 
study, the sample was made up of three main ethnic groups (i.e., Malay, Chinese, and Indians) 
with a composition that is unique to Malaysia. As CFA MTMS in the study did not analyze 
the sample separately by ethnic makeup, it is not entirely wrong to assume that raters could 
be influenced by ethnic stereotypes (Reid et al., 1998; Sonuga-Barke, Minocha, Taylor, & 
Sandberg, 1993) and thus affect the final outcome of the results. Ethnic bias needs to be 
minimized as, in doing so, it may lead to more accurate reporting of a child’s behaviour.  
In order to further address the accuracy versus bias view of AD/HD rating scales, it is 
suggested that future studies employ more elegant study designs. This may include 
employing or including a mean and covariance structure analysis (MACSA) procedure or 
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multiple group item response theory (IRT) approaches in addition to conducting a CFA 
MTMS study.  
The MACSA procedure (Little, 1997; Vandenberg & Lance, 2000; Wu, Li & Zumbo, 
2007) was used in the current study to determine the functional equivalency of the Malay and 
English version of the rating scale used in this study (i.e., the DBRS). Details were provided 
earlier in Chapter 5. The procedure can also be extended to test the accuracy versus bias 
hypothesis raised in the current study. To do so, MACSA would be used to test two groups; 
one rated by parents and one rated by teachers. In order to support the accuracy view over the 
bias view of source effects, the MACSA procedure will need to demonstrate functional 
equivalency between the parent-rated group and the teacher-rated group. A lack of invariance 
between the two groups can be taken to indicate support for the bias view of source effects 
(Gomez, 2007a).    
The multiple group IRT is another invariance testing approach that may allow for the 
analysis of items in AD/HD rating scales for possible bias (refer to Baker, 2001 and 
Embretson & Reise, 2000 for a more detailed discussion of IRT and IRT models). A specific 
IRT technique called differential item functioning (DIF) is especially suited to determining 
item bias in rating scales (Gomez, 2007a) via the ordinal logistic regression method (Zumbo, 
1999; Crane, Gibbons, Jolley, & van Belle, 2006). In relation to the current study, the 
accuracy versus bias view of parent and teacher ratings can be determined by evaluating the 
DIF across these two group ratings. Support for the accuracy view would be provided by 
findings of invariance of AD/HD symptoms as rated by both parents and teachers (Gomez, 
2007a).  
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6.5 Implications for the Recognition of AD/HD in a Malaysian Context 
All of the findings put together can be discussed in a Malaysian context and what it 
means for AD/HD in a Malaysian population. To date, this is the first study to 
comprehensively investigate AD/HD in a Malaysian sample. The current study has exhibited 
the pervasiveness of attention-deficit/hyperactivity disorder cross-culturally. The lack of girls 
in the current study categorized in the hyperactive/impulsive and combined type questions 
the validity of these subtypes for Malaysian females. Evidently, more studies need to be 
conducted to investigate this further. Findings of gender differences in prevalence rates 
suggest that boys are more affected by AD/HD than girls. But it may also suggest that girls 
are under-diagnosed as the rating scale may not be gender or culturally sensitive. For 
Malaysia, assessment and treatment of AD/HD will need to be culturally sensitive and 
acknowledging of the beliefs and perspectives of the family and child being treated. This is 
the key to maintaining a good therapeutic relationship and successfully implementing 
treatment programs (Maygary & Brandt, 2002). 
The fact that AD/HD symptoms were detected in a sample of Malaysian school 
children has implications for the collective recognition, understanding and appreciation of the 
disorder by parents, teachers, clinicians, policy makers, health care provision and overall 
public awareness. This is helpful for the treatment of those diagnosed with AD/HD. Although 
it is acknowledged that the assumptions were made on the basis of a normative sample, it is 
presumed that clinical cases of AD/HD will be significantly more severe and so this study is 
actually under-stating the problem. This means that a child presenting with AD/HD 
symptoms can receive a proper diagnosis of AD/HD. In this context, for the child, it may 
mean better access to services/treatment options, while parents and teachers receive 
information and strategies on how best to manage the child. Creating awareness of AD/HD is 
 Chapter 6: Discussion of the current study 
 
201
crucial before everything else can take place. Once the public is more aware of AD/HD, 
hopefully, this may lead to more understanding and awareness which will then encourage 
more research that is relevant to the Malaysian population. Considering how debilitating 
AD/HD can be in all aspects of a child’s life and its chronic condition, it is not unlikely that 
there are adults with AD/HD in Malaysia who have gone undiagnosed and, thus, may 
continue to suffer from the impairment and debilitation caused by AD/HD.  
There are several challenges for providing help for AD/HD in Malaysia. Before a 
treatment plan can be drawn up, a child needs to be comprehensively assessed. Assessment 
of children with AD/HD includes the use of rating scales (broadband and narrowband) and 
clinical interviews. To the best of the author’s knowledge, only the DBRS has been translated 
into Malay. This rating scale has demonstrated functional equivalency between the Malay 
and English language version. The lack of assessment measures and the very few numbers of 
psychologists in Malaysia to carry out the assessment presents a dilemma for AD/HD in 
Malaysia, especially in terms of treatment. From personal communication with Malaysian 
parents whose children were diagnosed with AD/HD, there seems to be a chronic shortage of 
clinicians in Malaysia who are able to assess their children and provide ongoing support. 
AD/HD diagnosis and treatment had to be sought from other countries (e.g., Singapore). It is 
hoped that with more awareness, children, adolescents and adults with AD/HD in Malaysia 
may be better understood, and may better access treatment services. It is also hoped that more 
research into AD/HD in Malaysia is conducted which may lead to a better conceptualisation 
of the disorder and contribute to progressive knowledge.  
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7. Part 6: Strengths and Limitations of the Current Study 
7.1 Strengths of the current study 
The current study has demonstrated several strengths over previous studies. No 
known published study has conducted a comprehensive (i.e., prevalence; gender effects, age 
effects, gender by age interaction, rater differences, reliability and validity of rating scale; 
single source CFA; and CFA MT-MS) investigation of DSM-IV AD/HD in a Malaysian 
sample. This study was the first to do so. As a result, the study was able to provide 
prevalence rates of DSM-IV AD/HD and subtypes and also gender, age and gender by age 
interaction effects based on parent and teacher ratings of a non-clinical Malaysian school 
children sample. This study was the first to report Malaysian prevalence rates of DSM-IV 
AD/HD and subtypes based on parent-teacher agreement and to do so separately by gender... 
The study was also the first to investigate rater differences (i.e., between parents and teachers) 
in ratings of IA and H/I symptoms in a Malaysian sample. Additionally, the current study 
was the first to conduct a single source CFA of Malaysian parent and teacher ratings of 
AD/HD symptoms using binary scores. More importantly, the study was the first to attempt 
to use do so amongst any previous AD/HD CFA investigations. Binary scores more closely 
reflect diagnostic practice in a clinical setting and are congruent with DSM-IV diagnostic 
requirements. Additionally, the study was the first to do so separately by gender. The study 
pioneered the investigation of the construct validity and examination on the amount of trait, 
source and error variance of DSM-IV AD/HD symptoms in a Malaysian sample using binary 
scores.  
The study had endeavoured to randomly sample a school children population that 
approximated the Malaysian primary school children demographic and to match the 
distribution of the major ethnic groups in Malaysia. As peviously discussed, this was 
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achieved through stratified random sampling, with the final sample reflecting the gender 
distribution of Malaysian primary school children and the ethinic distribution of the general 
Malaysian population.    
Prior to the analysis of the data in this study, a functional equivalency test was carried 
out as the rating scale used in this study had been translated from English to the Malay for 
administration to Malaysian parents and teachers. Although not one of the aims of the study, 
the test was considered necessary in order to validate the findings of the study. This was 
considered a strength of the study, as very few studies run this analysis when administering 
translated versions of a questionnaire or rating scale. Support was demonstrated for the 
functional equivalency of the Malay and English language versions of the DBRS as 
completed by Malaysian respondents.  
 
7.2 Limitations of the Current Study 
The current study has several limitations. Firstly, as the sample in this study consisted 
of primary school children, caution must be excercised when interpreting the results of the 
study as the findings may not generalise to other populations (i.e., adolescent population, 
clinical population, preschool population, and children populations from other states in 
Malaysia). The sample in the current study was also from an urban area, thus, it may not 
represent children from suburban and rural areas. The schools sampled in this study were all 
government schools and so the findings may not apply to children from private schools. In 
Malaysia, private schools are very expensive and may include children of expatriates, 
diplomats and ambassadors, making the demographics very distinctive and markedly 
different from the general Malaysian government school population.  
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Secondly, the CFA MT-MS analyses in this study were conducted at the symptom 
parcel level. This prevented the investigation of the amount of trait, source and error variance 
of individual AD/HD symptoms (i.e., individual parameter level). Fourthly, the current study 
did not assess global impairment when obtaining prevalence rates. The level of AD/HD 
prevalence rates has been known to be relatively lower when global impairment was included. 
The practice of taking into account a measure of global impairment is in accordance with 
DSM-IV AD/HD diagnostic requirements. It may be that for the Malaysian sample a lower 
prevalence rate of AD/HD would have been found had measures of global impairment be 
included in the study.  
Lastly, the current study did not address the accuracy versus bias hypothesis of source 
effects. A CFA MT-MS study of AD/HD symptoms temporally may provide answers to this 
question. Alternatively, a CFA MT-MS involving multiple traits (IA; H/I), multiple sources 
(parents, teachers, and clinicians) and multiple methods (ratings scale, clinical interview, and 
school reports) could be conducted to sort out this issue. The findings of higher source than 
trait and method variance would suggest support for the accurate perception of sources. 
Alternatively, MACSA and multiple group IRT approaches could be conducted to investigate 
the accuracy versus bias hypothesis.  
   
   8. Part 7: Suggestions for Future Research 
This study was considered the first comprehensive study of AD/HD in a Malaysian 
sample. As such, there are boundless opportunities for future studies of all aspects of AD/HD 
within the Malaysian population. For one, the current study could be replicated with a much 
larger sample. Participants could be recruited from schools around Malaysia and would 
include urban, suburban and rural areas. As Malaysia is made up of 3 major ethnic groups 
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(Malay, Chinese, and Indian), a study investigating DSM-IV AD/HD prevalence rates, 
gender and age effects by ethnicity would be informative. Consequently, the construct 
validity and the amount of trait, source and error variance for parent and teacher ratings could 
be examined to see if the findings in the current study hold inter-ethnically.  The current 
study could also be replicated in a clinical sample. As shown in this study, high source 
effects were found for IA and H/I factors. Similar findings in a referred sample could 
jeopardize the current conceptualization of DSM-IV AD/HD. This would have implications 
for the model of AD/HD in future DSM editions. As stated earlier, the current study did not 
assess global impairment. It is possible that prevalence rates in this sample would be lower 
than reported if impairment was considered in the analyses. Future studies of AD/HD in 
Malaysian children should include measures of global impairment for a more precise 
estimate of prevalence rates.  
It is also suggested that a more elegant CFA MTMS design be employed in future 
research to conduct an analysis of multiple trait (i.e., IA; H/I), multiple sources (e.g., parents, 
close blood relatives, teachers, teacher’s aides, and clinicians) and multiple methods (e.g., 
rating scales, clinical interview, and independent observations) separately by gender and 
ethnicity. This allows for the determination of the amount of trait, source and error variance 
taking into account gender and ethnicity as added variables. Findings of high source effects 
across methods in separate gender and ethnic conditions would imply support for the 
accuracy view of source effects.  
 
   9. Part 8: Concluding Statements  
Attention-deficit/hyperactivity disorder is one of the most extensively researched but 
not necessarily more understood childhood disorders. Regardless, significant strides have 
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been made to be au fait with various aspects of the disorder (e.g., etiology, developmental 
progression, external correlates). The findings in this study have implications for the 
appreciation of AD/HD as a debilitating childhood disorder within a Malaysian context. Even 
though the current study found a relatively low prevalence rate of AD/HD in Malaysia, it 
does not trivialise the impact this disorder has on the lives of the child diagnosed with 
AD/HD, and it certainly does not negate the need to provide treatment and access to relevant 
services. The findings that boys seem to display more AD/HD symptoms than girls seem 
congruent with cross-cultural research. However, it could also suggest under-diagnosis in 
girls, possibly due to gender role stereotype, rater bias and phenotype expression. Higher 
parent than teacher ratings may mean that teachers compare across more numbers of children 
and, thus, may be more lenient in their ratings.  
Up to this moment, questions regarding the construct validity of AD/HD are still 
being asked. Support was found for the DSM-IV conceptualisation of AD/HD in a Malaysian 
sample. AD/HD was viewed as a two factor model consisting of two separate dimensions of 
IA and H/I in Malaysian boys and girls. However, the IA and H/I dimensions were 
moderately correlated. The findings suggested employing a more comprehensive and more 
sophisticated method of researching the disorder especially its construct validity. The use of a 
CFA MTMS approach to construct validity enabled the amount of trait, source and error 
variance in the AD/HD symptoms to be determined.  
Diagnosis of AD/HD in a child relies heavily on reports from parents and teachers. 
These individuals are most likely to be the best source of information on the child’s behavior 
as they are in contact with the child most often and usually over a longer period of time. 
However, as evinced in the current study, parent and teacher ratings have demonstrated high 
source variance which may be due to bias or may reflect accurate perceptions of a child’s 
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behavior. It has been suggested that the psychometric properties of AD/HD rating scales 
demonstrate sound content validity to reduce rater bias. The study has added to the initial 
guidelines by Burns et al. (2003a) to improve the content validity of AD/HD rating scales by 
suggesting that AD/HD rating scales include gender-appropriate items. This suggestion was 
made largely on the basis of the CFA MTMS results in this study showing distinct gender 
differences in parent and teacher rated IA and H/I dimensions.  
In conclusion, it was the aim of this research to investigate AD/HD within a 
Malaysian population that will, hopefully lead to greater awareness and understanding 
leading to more research and better provision of services within this population. It was also 
the aim of this research to examine the construct validity of the current conceptualisation of 
AD/HD by DSM-IV. The use of a sophisticated multitrait-multisource design may lead to a 
clearer picture of AD/HD especially with regards to gender and culture and, in addition, 
advance knowledge of childhood disorders in general. May this endeavour contribute to the 
current research in AD/HD and to the advancement of knowledge of the disorder.  
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APPENDIX A  
          DSM-IV Diagnostic criteria for Attention-Deficit/Hyperactivity Disorder  
 
A. Either (1) or (2): 
 
(1) six (or more) of the following symptoms of inattention have persisted for at least 6 
months to a degree that is maladaptive and inconsistent with developmental level:  
 
Inattention 
(a) often fails to give close attention to details and makes careless mistakes in 
schoolwork, work, or other activities 
(b) often has difficulty sustaining attention in tasks or play activities 
(c) often does not seem to listen when spoken to directly 
(d) often does not follow through on instructions and fails to finish schoolwork, 
chores, or duties in the workplace (not due to oppositional behaviour or failure to 
understand instructions) 
(e) often has difficulty organizing tasks and activities 
(f) often avoids, dislikes, or is reluctant to engage in tasks that require sustained 
mental effort (such as schoolwork or homework) 
(g) often loses things necessary for tasks or activities (e.g., toys, school assignments, 
pencils, books or tools 
(h) is often easily distracted by extraneous stimuli 
(i) is often forgetful in daily activities 
 
(2) six (or more) of the following symptoms of hyperactivity-impulsivity have persisted 
for at least six months to a degree that is maladaptive and inconsistent with 
developmental level:  
 
Hyperactivity 
(a) often fidgets with hands or feet or squirms in seat 
(b) often leaves seat in classroom or in other situations in which remaining seated is 
expected 
(c) often runs about or climbs excessively in situations in it is inappropriate (in 
adolescents or adults, may be limited to subjective feelings of restlessness) 
(d) often has difficulty playing or engaging in leisure activities quietly 
Appendices 
 
251
Diagnostic criteria for Attention-Deficit/Hyperactivity Disorder (continued) 
 
(e) is often “on the go” or often acts as if “driven by a motor” 
(f) often talks excessively 
 
Impulsivity 
(g) often blurts out answers before questions have been completed 
(h) often has difficulty awaiting turn 
(i) often interrupts or intrudes on others (e.g., butts into conversations or games) 
 
B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were present 
before age 7 years.  
C. Some impairment from the symptoms is present in two or more settings (e.g., at school [or 
work] and at home). 
D. There must be clear evidence of clinically significant impairment in social, academic, or 
occupational functioning 
E. The symptoms do not occur exclusively during the course of a Pervasive Developmental 
Disorder, Schizophrenia, or other Psychotic Disorder and are not better accounted for by 
another mental disorder (e.g., Mood Disorder, Anxiety Disorder, Dissociative Disorder, or a 
Personality Disorder). 
 
Code based on type:  
314.01 Attention-Deficit/Hyperactivity Disorder, Combined Type: 
   If both Criterion A1 and A2 are met for the past 6 months 
314.00 Attention-Deficit/Hyperactivity Disorder, Predominantly Inattentive Type: If 
Criterion A1 is met but Criterion A2 is not met for the past 6 months 
314.01 Attention-Deficit/Hyperactivity Disorder, Predominantly Hyperactive-   
Impulsive Type: If Criterion A2 is met but Criterion A1 is not met for the past 6 
months 
 
Coding note: For individuals (especially adolescent and adults) who currently have 
symptoms that no longer meet full criteria, “In Partial Remission” should be specified.  
  
American Psychiatric Association, 1994
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APPENDIX B 
 
   Brief Introduction to Malaysia 
 
 
Malaysia is located in the heart of South East Asia. Consisting of 13 states and 3 federal 
territories, the country is divided into West Malaysia and East Malaysia, separated by the 
South China Sea. Neighbouring countries include Singapore, Thailand, Indonesia, the 
Philippines and Brunei. The most current population estimate (February 2007) puts the 
Malaysia population at approximately 27 million. Malaysia experiences sunshine throughout 
the year with an equatorial climate and two monsoon seasons per year. Annual temperatures 
range between 25 - 33° C (78 - 92° F). 
Malaysia gained its independence from the British on August 31st 1957. Kuala Lumpur 
is the capital city, while Putrajaya is the new administrative capital. Major cities include 
Georgetown, Johor Baru and Malacca Town. Malaysia’s current prime minister is Abdullah 
Ahmad Badawi. The Malaysian currency is the Ringgit Malaysia (RM). At one time, Malaysia 
was the world’s largest exporter of tin, rubber and palm oil. Today, Malaysia’s economy is 
largely focused on the manufacturing industry. 
Malaysia is an ethnically diverse country; Malays form the majority, followed by 
Chinese, Indians and other ethnicities like European, Middle Eastern, Thai and Vietnamese. 
The official religion is Islam but other religions are freely practiced including Christianity, 
Buddhism, Hinduism and Sikhism. The Malay language (Bahasa Melayu) is Malaysia’s 
official language. English is widely spoken, and so are various Chinese dialects, Tamil, Thai, 
Chavacano (Spanish based creole), Papia Kristang (Portuguese based creole) and Arabic.  
Malaysia is now recognized as a newly industrialized country. 
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APPENDIX C (1) 
BACKGROUND INFORMATION AND PARENT INFORMED CONSENT FORM 
 
Code number (if any) allocated to the participant  . . . . . . 
Child's date of birth ________________________________ 
Child's gender_____________________________________ 
Child's ethnic background____________________________ 
Town/Suburb of residence___________________________ 
Mother's regular employment ________________________  
Father's regular employment__________________________ 
Mother’s highest level of education ____________________ 
Father’s highest level of education _____________________ 
 
Your relationship to child (please tick one):  
 
○Mother  ○Father  ○Step Mother  ○Step Father  ○Foster Mother  ○Foster Father  
○Other:_________ 
 
 
Consent (fill out below) 
I. . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . .. . . . . . . .  . . . . . . . . . . . .  . . . . .  
hereby consent to participate as a subject in the above research study.  
 
The research program in which I am being asked to participate has been explained fully to me 
in writing, and any matters on which I have sought information have been answered to my 
satisfaction. 
 
I understand that: 
 
• all information I provide (including questionnaires) will be treated with the strictest  
confidence and data will be stored separately from any listing that includes my name and  
address 
• aggregated results will be used for research purposes and may be reported in scientific 
and academic journals 
• I am free to withdraw my consent at any time during the study in which event my 
participation in the research study will immediately cease and any information obtained 
from it will not be used. 
• I grant/do not grant permission to the researcher to collect information on my child from 
the class teacher 
 
SIGNATURE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE: . . . . . . …….. . . .. . . . . . .  
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      APPENDIX C (2) 
SOAL SELIDIK LATAR BELAKANG KANAK-KANAK DAN SURAT KEBENARAN 
 
 
Kod nombor (sekiranya ada) yang diberi kepada peserta ……… 
 
Tarikh lahir kanak-kanak  _________________________________ 
Jantina kanak-kanak______________________________________ 
Latar belakang etnik kanak-kanak (cth Melayu)________________ 
Bandar/kawasan tempat tinggal_____________________________ 
 
Pekerjaan ibu___________________________________________ 
Pekerjaaan bapa_________________________________________ 
Tahap pendidikan tertinggi ibu______________________________ 
Tahap pendidikan tertinggi bapa_____________________________ 
 
Hubungan anda dengan kanak-kanak tersebut (sila tandakan satu):  
 
○Ibu  ○Bapa  ○Ibu Tiri  ○Bapa Tiri  ○Ibu Angkat  ○Bapa Angkat  ○ Lain lain:____________ 
 
 
Kebenaran (sila isi dibawah) 
 
Saya ……………………………………………………………………………………… 
dengan ini setuju untuk mengambil bahagian sebagai peserta di dalam kajian di atas.  
 
Projek kajian ini telah diterangkan dengan sepenuhnya kepada saya secara bertulis dan 
sebarang persoalan yang mungkin timbul telah dijawab dengan sepenuhnya. 
 
Saya faham bahawa : 
 
• semua maklumat yang saya beri (termasuk senarai soalan) akan dijaga dengan 
terperinci dan data akan disimpan secara berasingan daripada sebarang senarai yang 
mungkin mengandungi nama dan alamat saya 
• keputusan beraggregat akan digunakan untuk tujuan kajian dan mungkin dilaporkan di 
dalam jurnal saintifik dan akademik 
• saya bebas untuk menarik diri pada bila-bila masa pada mana-mana tahap projek kajian 
ini dimana penyertaan saya akan berhenti serta-merta dan sebarang maklumat yang 
diperolehi tidak akan digunakan 
• saya membenarkan/tidak membenarkan pihak penyelidik untul mengumpul 
maklumat tentang anak/anak jagaan saya melalui guru kelasnya 
 
 
 
TANDATANGAN ………………………………             TARIKH……………… 
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APPENDIX D (1) 
CHILD BEHAVIOUR QUESTIONNAIRE FOR PARENTS/GUARDIAN 
 
Code allocated to child______________________________ 
 
Instructions: Please circle the number next to each item that best describes the behaviour of this child during the 
past 6 months. 
 
  Not at 
all 
Just a 
little 
Quite 
a bit  
Very 
much 
1. Fails to give attention to details or makes careless mistakes in schoolwork. 0 1 2 3 
2. Has difficulty sustaining attention in tasks or play activities 0 1 2 3 
3. Does not seem to listen when spoken to directly. 0 1 2 3 
4. Does not follow through on instructions and fails to finish schoolwork or 
chores. 
0 1 2 3 
5. Has difficulty organising tasks and activities.  0 1 2 3 
6. Avoids, dislikes, or reluctant to engage in tasks that require sustained 
mental effort (such as schoolwork or homework). 
0 1 2 3 
7. Loses things necessary for tasks or activities (e.g., toys, school 
assignments, pencils, or books). 
0 1 2 3 
8. Easily distracted by extraneous stimuli. 0 1 2 3 
9. Forgetful in daily activities. 0 1 2 3 
10. Fidgets with hands or feet or squirms in seat. 0 1 2 3 
11. Leaves seat in classroom or in other situations in which remaining seated is 
expected. 
0 1 2 3 
12. Runs about or climbs excessively in situations in which it is inappropriate. 0 1 2 3 
13. Has difficulty playing or engaging in leisure activities quietly. 0 1 2 3 
14. Is “on the go” or acts as if “driven by a motor”. 0 1 2 3 
15. Talks excessively. 0 1 2 3 
16. Blurts out answers before questions have been completed. 0 1 2 3 
17. Has difficulty awaiting turn. 0 1 2 3 
18.  Interrupts or intrudes on others (e.g., butts into conversations or games).  0 1 2 3 
19. Loses temper. 0 1 2 3 
20. Argues with adults. 0 1 2 3 
21. Actively defies or refuses to comply with adults’ requests or rules. 0 1 2 3 
22. Deliberately annoys people. 0 1 2 3 
23. Blames others for his or her mistakes or misbehaviour.  0 1 2 3 
24. Touchy or easily annoyed by others. 0 1 2 3 
25. Angry or resentful. 0 1 2 3 
26. Spiteful or vindictive. 0 1 2 3 
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      APPENDIX  D (2)  
 
CHILD BEHAVIOUR QUESTIONNAIRE FOR TEACHERS 
Code allocated to child__________________________ 
Instructions: Please rate the person named above by circling the number next to each item that best describes this 
person's behaviour since the beginning of the school year. 
 
  Not at 
all 
Just a 
little 
Quite 
a bit  
Very 
much 
1. Fails to give attention to details or makes careless mistakes in schoolwork. 0 1 2 3 
2. Has difficulty sustaining attention in tasks or play activities 0 1 2 3 
3. Does not seem to listen when spoken to directly. 0 1 2 3 
4. Does not follow through on instructions and fails to finish schoolwork or 
chores. 
0 1 2 3 
5. Has difficulty organising tasks and activities.  0 1 2 3 
6. Avoids, dislikes, or reluctant to engage in tasks that require sustained 
mental effort (such as schoolwork or homework). 
0 1 2 3 
7. Loses things necessary for tasks or activities (e.g., toys, school 
assignments, pencils, or books). 
0 1 2 3 
8. Easily distracted by extraneous stimuli. 0 1 2 3 
9. Forgetful in daily activities. 0 1 2 3 
10. Fidgets with hands or feet or squirms in seat. 0 1 2 3 
11. Leaves seat in classroom or in other situations in which remaining seated is 
expected. 
0 1 2 3 
12. Runs about or climbs excessively in situations in which it is inappropriate. 0 1 2 3 
13. Has difficulty playing or engaging in leisure activities quietly. 0 1 2 3 
14. Is “on the go” or acts as if “driven by a motor”. 0 1 2 3 
15. Talks excessively. 0 1 2 3 
16. Blurts out answers before questions have been completed. 0 1 2 3 
17. Has difficulty awaiting turn. 0 1 2 3 
18.  Interrupts or intrudes on others (e.g., butts into conversations or games).  0 1 2 3 
19. Loses temper. 0 1 2 3 
20. Argues with adults. 0 1 2 3 
21. Actively defies or refuses to comply with adults’ requests or rules. 0 1 2 3 
22. Deliberately annoys people. 0 1 2 3 
23. Blames others for his or her mistakes or misbehaviour.  0 1 2 3 
24. Touchy or easily annoyed by others. 0 1 2 3 
25. Angry or resentful. 0 1 2 3 
26. Spiteful or vindictive. 0 1 2 3 
 
Appendices 
 
257
 
APPENDIX  E (1) 
 
SENARAI SOALAN PERLAKUAN KANAK-KANAK UNTUK IBU BAPA/PENJAGA 
 
Kod yang diperuntukkan untuk kanak-kanak __________ 
Arahan : Sila bulatkan nombor bersebelahan tiap-tiap soalan yang diberi yang paling tepat menggambarkan 
perlakuan kanak-kanak tersebut sejak 6 bulan yang lalu. 
  Tidak 
pernah  
Kadang
-kadang 
Seringkali Melebihi     
seringkali    
1. Gagal memberi perhatian kepada tugas khas yang diberi 0 1 2 3 
2. Mengalami kesukaran mengekalkan perhatian di dalam kerja 
yang diberi atau di dalam aktiviti keriangan 
0 1 2 3 
3. Tidak dengar apabila seseorang bercakap dengannya secara 
terus 
0 1 2 3 
4. Tidak mengikut arahan atau gagal menghabiskan kerja atau 
tugas  
0 1 2 3 
5. Mengalami kesukaran mengatur tugas atau aktiviti 0 1 2 3 
6. Mengelak, tidak suka atau susah untuk mengambil bahagian 
dalam tugas yang memerlukan penumpuan mental (cth kerja 
sekolah atau kerja rumah) 
0 1 2 3 
7. Hilang barang yang diperlukan dalam tugas atau aktiviti (cth 
mainan, kerja sekolah, pensil, buku) 
0 1 2 3 
8. Senang hilang tumpuan  0 1 2 3 
9. Pelupa dalam aktiviti harian 0 1 2 3 
10. Tangan dan kaki gelisah atau menggeliang geliut di atas tempat 
duduk 
0 1 2 3 
11. Meninggalkan tempat duduk di dalam kelas atau dalam situasi 
lain yang memerlukan kanak-kanak kekal di tempat duduk 
0 1 2 3 
12. Lari atau panjat dgn berlebihan di dalam situasi yang tidak 
sesuai 
0 1 2 3 
13. Mengalami kesusahan bermain atau melibatkan diri dalam 
aktiviti riadah secara sendirian 
0 1 2 3 
14. “sentiasa aktif” atau “tidak boleh duduk diam” 0 1 2 3 
15. Bercakap tanpa berhenti 0 1 2 3 
16. Jawab dengan terburu-buru sebelum soalan yang ditanya tamat 0 1 2 3 
17. Mengalami masalah menunggu giliran 0 1 2 3 
      
18. 
Mengganggu atau mengacau orang lain (cth masuk campur 
perbualan atau permainan) 
0 1 2 3 
19. Naik marah 0 1 2 3 
20. Membantah dengan orang dewasa 0 1 2 3 
21. Sentiasa melawan atau enggan mengikut kata atau marah orang 0 1 2 3 
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dewasa. 
22. Dengan sengaja menyakitkan hati orang 0 1 2 3 
23. Menyalahkan kesilapan atau tindak laku tidak elok sendiri ke 
atas orang lain 
0 1 2 3 
24. Mudah terasa 0 1 2 3 
25. Pemarah atau tidak puas hati 0 1 2 3 
26. Hasad dengki atau berdendam 0 1 2 3 
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APPENDIX E (2) 
SENARAI SOALAN PERLAKUAN KANAK-KANAK UNTUK GURU KELAS 
 
Kod yang diperuntukkan untuk kanak-kanak __________ 
Arahan : Sila bulatkan nombor bersebelahan tiap-tiap soalan yang diberi yang paling tepat menggambarkan 
perlakuan kanak-kanak tersebut sejak permulaan penggal persekolahan tahun ini. 
 
  Tidak 
pernah  
Kadang
-kadang 
Seringkali Melebihi     
seringkali    
1. Gagal memberi perhatian kepada tugas khas yang diberi 0 1 2 3 
2. Mengalami kesukaran mengekalkan perhatian di dalam kerja 
yang diberi atau di dalam aktiviti keriangan 
0 1 2 3 
3. Tidak dengar apabila seseorang bercakap dengannya secara 
terus 
0 1 2 3 
4. Tidak mengikut arahan atau gagal menghabiskan kerja atau 
tugas  
0 1 2 3 
5. Mengalami kesukaran mengatur tugas atau aktiviti 0 1 2 3 
6. Mengelak, tidak suka atau susah untuk mengambil bahagian 
dalam tugas yang memerlukan penumpuan mental (cth kerja 
sekolah atau kerja rumah) 
0 1 2 3 
7. Hilang barang yang diperlukan dalam tugas atau aktiviti (cth 
mainan, kerja sekolah, pensil, buku) 
0 1 2 3 
8. Senang hilang tumpuan  0 1 2 3 
9. Pelupa dalam aktiviti harian 0 1 2 3 
10. Tangan dan kaki gelisah atau menggeliang geliut di atas 
tempat duduk 
0 1 2 3 
11. Meninggalkan tempat duduk di dalam kelas atau dalam situasi 
lain yang memerlukan kanak-kanak kekal di tempat duduk 
0 1 2 3 
12. Lari atau panjat dgn berlebihan di dalam situasi yang tidak 
sesuai 
0 1 2 3 
13. Mengalami kesusahan bermain atau melibatkan diri dalam 
aktiviti riadah secara sendirian 
0 1 2 3 
14. “sentiasa aktif” atau “tidak boleh duduk diam” 0 1 2 3 
15. Bercakap tanpa berhenti 0 1 2 3 
16. Jawab dengan terburu-buru sebelum soalan yang ditanya 
tamat 
0 1 2 3 
17. Mengalami masalah menunggu giliran 0 1 2 3 
    
18. 
Mengganggu atau mengacau orang lain (cth masuk campur 
perbualan atau permainan) 
0 1 2 3 
19. Naik marah 0 1 2 3 
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20. Membantah dengan orang dewasa 0 1 2 3 
21. Sentiasa melawan atau enggan mengikut kata atau marah 
orang dewasa. 
0 1 2 3 
22. Dengan sengaja menyakitkan hati orang 0 1 2 3 
23. Menyalahkan kesilapan atau tindak laku tidak elok sendiri ke 
atas orang lain 
0 1 2 3 
24. Mudah terasa 0 1 2 3 
25. Pemarah atau tidak puas hati 0 1 2 3 
26. Hasad dengki atau berdendam 0 1 2 3 
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 APPENDIX F (1a)  
 
UNIVERSITI BALLARAT, AUSTRALIA 
 
PLAIN LANGUAGE STATEMENT FOR PARENTS/GUARDIANS 
 
PROJECT TITLE: The Behaviour of Children at Home and School 
 
INVESTIGATORS: 
Student Researcher: Nina Hafetz, Doctor of Psychology Student 
Staff Supervisor: Dr. Rapson Gomez, Senior Lecturer, School of Behavioural and Social Sciences and Humanities 
 
My name is Nina Hafetz and as part of my Doctor of Psychology studies at the University of Ballarat I am 
undertaking a research project under the supervision of Dr. Rapson Gomez. In this project I am investigating the 
behaviour of children at home and at school. I would like to invite you to participate in this project.  
 
This project has two stages. Stage 1 involves you completing a questionnaire. The questionnaire that you are 
expected to complete are attached. In terms of your participation, the first part of the questionnaire begins by 
asking you about the town/suburb of residence, regular employment, and ethnic background of the participant. 
This questionnaire then asks about your child's behaviour. For example, you will be asked to rate the degree to 
which your child is forgetful in daily activities or seems restless.  In all, these questionnaires will take you about 
15 minutes to complete.  
 
You will notice that in the consent form, we have asked you for permission to ask one of your child’s current 
teachers to complete questionnaires about your child. The questionnaires will be similar to the three 
questionnaires that you will be completing, if you participate. This is stage 2 of the study. If you do consent to this, 
the questionnaires will be sent to your child's school for one of his/her teachers (as suggested by the principal) to 
fill out. Please note that your participation is valuable whether you chose to participate in stage 2 or not. 
 
If you decide to participate in this study, I would appreciate it if you can complete the consent form and the 
questionnaires attached. When the questionnaires are completed, I would like you put the completed 
questionnaires and completed consent into the envelope (also supplied) to mail to me, free of cost to you.  
I do realise that the information you provide to me is personal. Please note that you are free to withdraw consent 
and discontinue participation from this study at any time. 
 
The questions you and your child’s teacher will be completing reflect everyday behaviours, and are not generally 
expected to cause undue distress. However, if you wish to know more about the study, or experience discomfort 
or distress during the course of completing the questionnaires please contact me on 07-2227752 (Malaysia) 
ataupun 0061421483288 (Australia).. I have training in clinical psychology and will provide whatever help you 
may need.  I will also discuss your concerns with my supervisor, Dr. Rapson Gomez, who is a clinical 
psychologist with specialist qualifications in child and adolescent behaviour problems. He will take whatever 
actions are needed to deal with your concerns, including contacting you.  You may also contact him directly on 
0061353279760 (Australia). He will be most willing to provide any professional help required or make an 
appropriate referral if needed or requested by you. All this will be conducted without any cost to you.  
 
I  hope you will be able to participate in this research project.   
 
Nina Hafetz 
Research Student (Doctor of Clinical Psychology Program),University of Ballarat 
 
Any questions regarding this project can be directed to the Principal Researcher Dr. Rapson Gomez of the 
School of Behavioural and Social Sciences and Humanities on telephone number (03) 53279760. Should you 
have any concerns about the conduct of this research project please contact the Executive Officer, Human 
Research Ethics Committee, Scholarship and Educational Development Services Branch, University of 
Ballarat, PO Box 663, Mt Helen, VIC, 3353. Telephone (03) 53279765.  
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APPENDIX F (1b)  
 
UNIVERSITY OF BALLARAT, AUSTRALIA 
 
KENYATAAN BAHASA HARIAN UNTUK IBU BAPA/PENJAGA 
 
Tajuk kajian : Tingkah  laku kanak-kanak di rumah dan di sekolah 
 
Penyelidik:  
Penyelidik mahasiswa: Nina Fazrina Mohd Hafetz, Mahasiswa Ijazah Kedoktoran Psikologi Klinikal 
Pegawai penyelia : Dr. Rapson Gomez, Pensyarah Senior, Fakulti Sains Kemasyarakatan dan Kemanusiaan. 
 
Nama saya Nina Hafetz dan sebagai sebahagian daripada ijazah Kedoktoran Psikologi saya di Universiti Ballarat 
saya akan mengendalikan sebuah projek kaji selidik di bawah penyeliaan Dr Rapson Gomez. Di dalam projek ini 
saya ingin menyiasat perlakuan kanak-kanak di rumah dan di sekolah. Saya ingin mengundang anda unutk 
mengambil bahagian di dalam projek ini.  
 
Projek ini terbahagi kepada dua peringkat. Peringkat pertama memerlukan anda melengkapkan satu kertas soal 
selidik . Kertas soal selidik ini disertakan bersama surat kenyataan ini. Di dalam bahagian pertama kertas soal 
selidik ini anda akan ditanya berkenaan kawasan tempat tinggal, pekerjaan anda dan latar belakang etnik. Kertas 
soal selidik ini kemudiannya akan bertanya tentang tingkah laku kanak-kanak ini. Contohnya, anda akan disuruh 
membandingkan sifat pelupa kanak-kanak di dalam pelbagai aktiviti harian atau tahap tidak boleh duduk diam 
kanak-kanak ini. Jangka masa untuk menjawab semua kertas soal selidik ini lebih kurang 15 minit.  
 
Anda akan lihat bahawa di dalam surat kebenaran yang disertakan, kami telah memohon kebenaran anda untuk 
mengizinkan guru kelas kanak-kanak ini untuk mengisi kertas soal selidik tingkah laku kanak-kanak di sekolah. 
Kertas soal selidik hampir sama dengan kertas soal selidik yang telah di beri kepada anda. Ini adalah peringkat 
kedua projek ini. Sekiranya anda mengizinkan proses ini, kertas soal selidik ini akan di beri kepada guru kelas 
kanak-kanak ini untuk di isi. Untuk perhatian anda, penyertaan anda dalam projek ini sangat di hargai sekalipun 
anda tidak ingin mengambil bahagian dalam peringkat kedua. Sekiranya anda ingin mengambil bahagian dalam 
kajian ini, saya amat menghargai sekiranya anda boleh mengisi surat kebenaran dan kertas soal selidik yang diberi. 
Setelah tamat di isi, sila masukkan surat kebenaran anda dan kertas soal selidik ini di dalam sampul surat yang 
diberi.  
 
Saya menyedari bahawa mklumat yang di beri mungkin peribadi. Anda bolek menarik diri daripada mengambil 
bahagian dalam projek ini pada bila-bila masa sahaja.  
 
Soalan-soalan yang di tanya tidak secara amnya menimbulkan kegelisahan. Walau bagaimanapun, sekiranya anda 
ingin menetahui dengan lebih lanjut tentang projek ini ataupun timbul rasa kurang senang sepanjang 
melengkapkan soalan yang diberi anda boleh menghubingi saya di talian 07-2227752 ataupun 0061421483288 
(Australia). Saya mempunyai latihan dalam bidang psikologi klinikal dan sedia menghulurkan bantuan yang anda 
perlukan. Saya juga akan membincangkan situasi anda dengan penyelia saya, Dr. Rapson Gomez, seorang ahli 
psikologi klinikal dengan kepakaran dalam masala tingkah laku kanak-kanak dan anak muda. Beliau sedia 
membantu dan mengambil langkah-langkah yang berpatutan untuk membantu anda termasuk menhubungi anda . 
Beliau boleh di hubunig di talian 0061353279760 . Bantuan yang diberi adalah percuma.  
 
Saya berharap anda akan bersetuju mengambil bahagian dalam projek ini. 
 
Nina Hafetz  
 
Mahasiswa penyelidik (program Kedoktoran Psikologi Klinikal) , Universiti Ballarat. 
 
Sebarang pertanyaan tentang projek in boleh ditujukan kepada Penyelidik Utama Dr Rapson Gomez di 
fakulti  sains sosial, kemasyarakatan dan kemanusiaan di nombor telefon 0061353279760. Sekiranya anda 
mempunyai persoalan tentang cara projek ini dijalankan sila hubungi Executive Officer, Human 
Research Ethics Committee, Scholarship and Educationl Development Services Branch, Universiti 
Ballarat, PO Box 663, Mt Helen, 3353, Victoria, Australia. Telefon 0061353279765. 
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APPENDIX F (2a)  
 
UNIVERSITI BALLARAT, AUSTRALIA 
 
PLAIN LANGUAGE STATEMENT FOR TEACHERS 
 
PROJECT TITLE: The Behaviour of Children at Home and School 
 
INVESTIGATORS 
Student Researcher: Nina Hafetz, Doctor of Psychology Student 
Staff Supervisor: Dr. Rapson Gomez, Senior Lecturer, School of Behavioural and Social Sciences and Humanities 
 
My name is Nina Hafetz and as part of my Doctor of Psychology studies at the University of Ballarat I am 
undertaking a research project under the supervision of Dr. Rapson Gomez.  In this project I am investigating the 
behaviour of children at home and at school.  I would like to invite you to participate in this project. 
 
This project has two stages. Stage 1 involves the parent/guardian completing a questionnaire.  This has already 
been done. Stage 2 of this project involves your participation. The parent/guardian (reference code: 
__________________) has consented to you completing questionnaires on the behaviour of the child. 
 
Your participation involves completing a questionnaire asking about the child's behaviour. For example, you will 
be asked to rate the degree to which the child is forgetful in daily activities or seems restless.  In all, this 
questionnaire will take about 15 minutes for you to complete.   
 
If you decide to participate in this study, I would appreciate it if you can complete the consent form and the 
questionnaires attached. When the questionnaires are completed, I would like you to seal your questionnaires in 
the envelope (supplied) along with your completed consent form, and mail the envelope to me, free of cost to you.  
If you have more than one set of questionnaires to return (i.e., you have completed questionnaires for more than 
one child in your grade), please seal as many sets as possible in one envelope.  Additional envelopes have been 
supplied to you should you need to use more than one envelope.  
 
Your responses will be treated confidentially at all times. Please note that you are free to withdraw consent and 
discontinue participation from this study at any time. 
 
The questions you will be completing reflect everyday behaviours. If you wish to know more about the study, or 
are concerned about any one while completing the questionnaires and wish to talk to someone, feel free to contact 
me on 07-2227752 (Malaysia) or 0061421483288 (Australia).  I have training in clinical psychology and will 
provide whatever help you may need.  I will also discuss your concerns with my supervisor, Dr. Rapson Gomez, 
who is a clinical psychologist with specialist qualifications in child and adolescent behaviour problems. He will 
take whatever actions are needed to deal with your concerns, including contacting you if you wish.  You may also 
contact him directly on 0061353279760 (Australia). He will be most willing to provide any professional help 
required or make an appropriate referral if needed or requested by you. All this will be conducted without any cost 
to you.  
 
I hope you will be able to participate in this research project. 
 
 
Nina Hafetz 
Doctor of Clinical Psychology Candidate  
 
Any questions regarding this project can be directed to the Principal Researcher Dr. Rapson Gomez of the 
School of Behavioural and Social Sciences and Humanities on telephone number (03) 53279760. Should you 
have any concerns about the conduct of this research project please contact the Executive Officer, Human 
Research Ethics Committee, Scholarship and Educational Development Services Branch, University of 
Ballarat, PO Box 663, Mt Helen, VIC, 3353. Telephone (03) 53279765.  
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APPENDIX F (2b)  
UNIVERSITY OF BALLARAT, AUSTRALIA 
 
KENYATAAN BAHASA HARIAN UNTUK GURU KELAS 
 
Tajuk kajian : Tingkah  laku kanak-kanak di rumah dan di sekolah 
 
Penyelidik :  
Penyelidik mahasiswa : Nina Fazrina Mohd Hafetz, Mahasiswa Ijazah Kedoktoran   Psikologi 
Pegawai penyelia : Dr. Rapson Gomez, Pensyarah Senior, Fakulti Sains Kemasyarakatan dan Kemanusiaan. 
 
Nama saya Nina Hafetz dan sebagai sebahagian daripada ijazah Kedoktoran Psikologi saya di Universiti Ballarat 
saya akan mengendalikan sebuah projek kaji selidik di bawah penyeliaan Dr Rapson Gomez. Di dalam projek ini 
saya ingin menyiasat perlakuan kanak-kanak di rumah dan di sekolah. Saya ingin mengundang anda unutk 
mengambil bahagian di dalam projek ini.  
 
Projek ini terbahagi kepada dua peringkat. Peringkat pertama memerlukan ibu bapa/penjaga kanak kanak ini 
melengkapkan kertas soal selidik . Peringkat ini sudah dilakukan. Peringkat kedua memerlukan anda sebagai guru 
kelas untuk mengambil bahagian. (Kod rujukan ibu bapa/penjaga : _______ ).Kertas soal selidik ini meminta anda 
membandingkan sifat pelupa kanak-kanak di dalam pelbagai aktiviti harian atau tahap tidak boleh duduk diam 
kanak-kanak ini. Jangka masa untuk menjawab semua kertas soal selidik ini lebih kurang 15 minit.  
 
Sekiranya anda bersetuju mengambil bahagian dalam kajian ini, saya amat menghargai sekiranya anda boleh 
mengisi surat kebenaran dan kertas soal selidik yang diberi. Setelah tamat di isi, sila masukkan surat kebenaran 
anda dan kertas soal selidik ini di dalam sampul surat yang diberi.  
 
Sebarang respons yang diberi akan dijaga dengan rapi pada setiap masa. Anda boleh menarik diri daripada 
mengambil bahagian dalam projek ini pada bila-bila masa sahaja.  
 
Soalan-soalan yang di tanya tidak secara amnya menimbulkan kegelisahan. Walau bagaimanapun, sekiranya anda 
ingin mengetahui dengan lebih lanjut tentang projek ini ataupun timbul rasa kurang senang sepanjang 
melengkapkan soalan yang diberi anda boleh menghubungi saya di talian 07-2227752 (Malaysia) ataupun 
0061421483288 (Australia). Saya mempunyai latihan dalam bidang psikologi klinikal dan sedia menghulurkan 
bantuan yang anda perlukan. Saya juga akan membincangkan situasi anda dengan penyelia saya, Dr. Rapson 
Gomez, seorang ahli psikologi klinikal dengan kepakaran dalam masalah tingkah laku kanak-kanak dan remaja. 
Beliau sedia membantu dan mengambil langkah-langkah yang berpatutan untuk membantu anda termasuk 
menhubungi anda . Beliau boleh di hubunig di talian 0061353279760 (Australia) . Bantuan yang diberi adalah 
percuma.  
 
 
Saya berharap anda akan bersetuju mengambil bahagian dalam projek ini. 
 
 
Nina Hafetz  
 
Mahasiswa penyelidik (program Kedoktoran Psikologi Klinikal) , Universiti Ballarat. 
 
 
Sebarang pertanyaan tentang projek in boleh ditujukan kepada Penyelidik Utama Dr Rapson Gomez di 
fakulti  sains sosial, kemasyarakatan dan kemanusiaan di nombor telefon 0061353279760. Sekiranya anda 
mempunyai persoalan tentang cara projek ini dijalankan sila hubungi Executive Officer, Human Research 
Ethics Committee, Scholarship and Educational Development Services, Universiti Ballarat, PO Box 663, Mt 
Helen, 3353, Victoria ,Australia. Telefon 0061353279765. 
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APPENDIX G (1)  
 
 
Nina Fazrina Mohd Hafetz 
 Schools of Behavioral  
 Social Sciences and Humanities 
University of Ballarat, Victoria, 3350, 
Australia.          Date 
 
Dear School Principal, 
 
Subject:  Permission to Conduct Doctoral Thesis Study 
 
Your school may or may not have received a letter from me, Nina Hafetz proposing a 
study to be done with your school as part of my thesis in University of Ballarat, 
Australia, Doctor of Clinical Psychology course. I have included a copy of that letter 
together with this letter. I am now in Malaysia ready to carry out the study. I would like 
to request for your school’s co-operation in this study. As stated in the accompanying 
letter, permission to conduct the study has been obtained from various departments. I 
would like to conduct the study during the next two weeks. I will call your school to 
determine your interest in the study before going to your school. Your co-operation is 
very much appreciated.   
 
 Sincerely,  
    
 
 -------------------------- 
Nina Hafetz 
Doctoral student (Clinical Psychology) 
University of Ballarat 
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APPENDIX G (2)  
 
 
 
Nina Fazrina Mohd Hafetz 
 Fakulti Sains Sosial dan Kemanusiaan  
University of Ballarat, Victoria, 3350, 
Australia          Tarikh 
 
 
Tuan /Puan, 
 
Subjek:  Kebenaran Menjalankan Kajian Tesis Ijazah Kedoktoran 
 
Sekolah Tuan/Puan mungkin atau tidak menerima surat memaklumkan hasrat saya, 
Nina Hafetz untuk menjalankan kajian yang akan melibatkan sekolah Tuan/Puan 
sebagai sebahagian daripada tesis ijazah kedoktoran psikologi di Universiti Ballarat, 
Australia. Saya telah menyertakan surat makluman itu bersama surat ini untuk tatapan 
Tuan/Puan. Saya sekarang berada di Malaysia untuk menjalankan kajian ini. Saya 
ingin meminta kerjasama sepenuhnya dari pihak Tuan/Puan untuk menjayakan projek 
ini. Surat kebenaran dari pihak-pihak tertentu telah diperolehi. Saya berhasrat untuk 
menjalankan kajian ini dan mengumpul data dalam masa dua minggu yang akan 
datang. Saya akan menghubungi sekolah Tuan/Puan untuk mengetahui  keinginan 
Tuan/Puan untuk mengambil bahagian dalam kajian ini. Kerjasama yang Tuan/Puan 
berikan amat dihargai.  
 
 Yang Ikhlas,  
    
 -------------------------- 
Nina Hafetz 
Mahasiswa kedoktoran (Psikologi Klinikal) 
Universiti Ballarat 
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APPENDIX H (1)  
 
UNIVERSITY OF BALLARAT, AUSTRALIA 
 
                 PLAIN LANGUAGE STATEMENT  FOR PRINCIPALS 
 
Project Title: The Behaviour of Children at Home and School  
Investigators: 
Student Researcher: Nina Hafetz, Doctor of Psychology Student 
Staff Supervisor: Dr. Rapson Gomez, Senior Lecturer, School of Behavioural and Social 
Sciences and Humanities. 
 
Aims of study  
The main aim of the study is to examine the validity of the diagnostic system used for 
diagnosing childrens’ behaviour problems at home and at school.  
Procedure 
We hope to recruit parents and teachers of primary school children through schools for this 
study. We have obtained approval from the University of Ballarat Human Research Ethics 
Committee (see letter attached).  
This project has two stages.  Stage 1 involves recruiting primary school students, and to have 
their parents/guardians complete several questionnaires each. The method of recruitment of 
individual students for the study will be dependent on the wishes of individual school 
principals.  As an example, a random number table corresponding to student role number could 
be used to invite a pre-selected number of students from each class participating in the study.  
Class teachers could then be in charge of distributing research materials to students in a 
morning class meeting.  
Children who are selected will be given an envelope for their parent(s).  The envelope will 
contain a plain language statement (PLS) of the research, a consent form, and a questionnaire. 
Teachers will be requested to instruct these children to give the envelopes to their parents.  
For parents, the questionnaire asks them about the town/suburb of residence, regular 
employment, and ethnic background of the participant. This questionnaire then asks them about 
their child's behaviour. Together these questionnaires will take about 15 minutes to complete. 
All parents will be informed that they will be free to withdraw consent and discontinue 
participation from this study at any time. When the questionnaires are completed 
parents/guardians will be asked to seal them in with the consent form in a single larger 
envelope to mail to me, free of cost.  
 
The consent forms completed by parents will seek permission for the child’s’ current teachers 
to complete questionnaires about the child. This is stage 2 of the study. When we have this 
permission, we would like to send a set of questionnaires the child’s teachers to complete. I 
would like to request for your assistance in nominating suitable teachers to approach. The 
questionnaires are attached, and will take about 15 minutes to complete for each student. I 
would be requesting completed questionnaires to be posted to me, through postage paid 
envelopes. Participation of teachers is completely voluntary.  
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In brief, the school will be involved in three ways. First, in facilitating the recruitment of 
subjects, second in nominating suitable teachers for participation in Stage 2 of the study, and 
third in these teachers completing questionnaires on students with parents’ and students’ 
consents.  
 
I would like to ensure the all data provided by all participants is confidential. As this study 
involves independent parent and teacher completion of questionnaires, it will be necessary to 
provide reference code to participants so that data on the same individual can be collated. 
Therefore all questionnaires referring to an individual will carry a code reference.  
 
The questions that participants will be completing reflect everyday behaviours, and are not 
generally expected to cause undue distress. However, I will be giving individuals who 
experience discomfort or distressed during the course of completing the questionnaires the 
opportunity to contact me on 07-2227752 (Malaysia) or 0061421483288 (Australia). I have 
training in clinical psychology and will provide whatever help is needed.  I will also discuss 
any concerns with my supervisor, Dr. Rapson Gomez, who is a clinical psychologist with 
specialist qualifications in child and adolescent behaviour problems. He will take whatever 
actions are needed to deal with any concerns, including contacting concerned parties.  My 
supervisor may also be contacted directly on 001161353279760 (Australia). He will be most 
willing to provide any professional help required or make an appropriate referral if needed or 
requested. All this will be conducted without any cost to the individual participant.  
 
We will cover all costs and materials for the study. If you wish to know more about the study, 
you can contact Dr. Gomez or me on the telephone numbers provided above. 
 
I hope to hear from you soon, and I hope your school will be able to participate in this research 
project.   
 
 
_____________ 
Nina Hafetz 
 
Doctor of Clinical Psychology Candidate 
University of Ballarat 
 
 
Any questions regarding this project can be directed to the Principal Researcher Dr. 
Rapson Gomez of the School of Behavioural and Social Sciences and Humanities on 
telephone number (03) 53279760. Should you have any concerns about the conduct of this 
research project please contact the Executive Officer, Human Research Ethics 
Committee, Scholarship and Educational Development Services Branch, University of 
Ballarat, PO Box 663, Mt Helen, VIC, 3353. Telephone (03) 53279765. 
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APPENDIX H (2)  
 
    KENYATAAN BAHASA HARIAN UNTUK PENGETUA SEKOLAH 
 
Tajuk Kajian : Tingkah Laku Kanak-Kanak di Rumah dan di Sekolah 
Penyelidik: 
Penyelidik Mahasiswa: Nina Hafetz, Mahasiswa Ijazah Kedoktoran Psikologi 
Pegawai Penyelia: Dr. Rapson Gomez, Pensyarah Senior, Fakulti Sains Kemasyarakatan 
dan Kemanusiaan.  
 
Tujuan Kajian 
Tujuan utama kajian ini adalah untuk meneliti kesahihan sistem diagnostik yang digunakan 
untuk membuat diagnosis masalah tingkah laku kanak-kanak di rumah dan di sekolah 
Prosedur 
Kami berharap untuk melibatkan ibu bapa/penjaga dan guru kelas kanak-kanak sekolah rendah 
melalui sekolah anda untuk kajian ini.Kami telah mendapat kebenaran Komiti Etika 
Penyelidikan Manusia Universiti Ballarat, Australia, Kementerian Pendidikan Malaysia dan 
Jabatan Pendidikan Johor (sila lihat surat yang disertakan). 
Projek ini mempunyai dua peringkat. Peringkat pertama melibatkan pelajar sekolah rendah dan 
ini memerlukan ibu bapa/penjaga mereka untuk melengkapkan beberapa kertas soal jawab. 
Cara proses ini dilakukan tergantung kepada hasrat individu pengetua sekolah. Contohnya, 
carta nombor random boleh digunakan untuk memilih dan mengundang pelajar daripada setiap 
kelas untuk mengambil bahagian. Guru kelas kemudiannya bertugas mengedarkan kertas-
kertas soalan kajian ini kepada pelajar-pelajar terlibat.  
Kanak-kanak yang terpilih akan diberi sampul surat untuk diserahkan kepada ibu bapa/penjaga 
mereka. Sampul surat ini mengadungi kenyataan bahasa harian projek ini, surat keizinan 
termaklum, dan set soalan. Guru kelas akan diminta untuk mengarahkan kanak-kanak ini untuk 
memberi sampul surat ini kepada ibu-bapa/penjaga mereka.  
Untuk ibu bapa.penjaga, kelas soal selidik ini bermula dengan soalan berkenaan kawasan 
tempat tinggal, pekerjaan mereka dan latar belakang etnik pelajar. Kertas soal selidik ini 
kemudiannya akan bertanya tentang tingkah laku kanak-kanak ini. Contohnya, mereka akan 
disuruh membandingkan sifat pelupa kanak-kanak ini di dalam pelbagain aktivity harian atau 
tahap tidak boleh duduk diam kanak-kanak ini. 
Ibu bapa/penjaga telah dimaklumkan tentang hak mereka untuk menarik diri daripada projek 
ini pada bila-bila masa. Apabila kertas-kertas soalan ini telah dilengkapkan, mereka akan 
diminta menyerahkan sampul surat berisi kertas solan ini kepada guru kelas dan saya akan 
datang untuk memungutnya dari sekolah anda. 
Surat beri izin yang telah di isi oleh ibu bapa/penjaga bertujuan untuk meminta izin mereka 
untuk memberi izin kepada guru kelas kanak-kanka ini untuk melengkaokan soalan tentang 
kanak-kanak ini. Ini adalah peringkat kedua projek ini, Apabila kebenaran ibu bapa/penjaga  
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telah diperolehi, kami akan meminta guru kelas kanak-kanak ini untuk megisi kertas soal 
selidik. Kertas soal selidik ini akan mengambil masa lebih kurang 15 minit untuk diisi bagi 
setiap pelajar. Penyertaan guru adalah secara sukarela.  
Sekolah anda akan terlibat melalui dua cara. Pertama, dalam bantuan mengrekrut peserta, 
kedua dalam membantu guru guru untuk melengkapkan kertas-kertas soalan yang diberi.  
Saya ingin meyakinkan anda bahawa semua data yang diberi oleh peserta adalah peribadi dan 
rahsia. Oleh kerana kajian ini melibatkan penyertaan individu dan bersendirian ibu 
bapa.penjaga dan guru, kod rujukan harus diberi untuk menyelaraskan data peserta. Oleh itu 
kesemua kertas soalan yang diberi akan mempunyai kod rujukan tersendiri. 
 
Soalan-soalan yang di tanya tidak secara amnya menimbulkan kegelisahan. Walau 
bagaimanapun, sekiranya anda ingin mengetahui dengan lebih lanjut tentang projek ini ataupun 
timbul rasa kurang senang sepanjang melengkapkan soalan yang diberi anda boleh 
menghubungi saya di talian 07-2227752 (Malaysia) ataupun 0061421483288 (Australia). Saya 
mempunyai latihan dalam bidang psikologi klinikal dan sedia menghulurkan bantuan yang 
anda perlukan. Saya juga akan membincangkan situasi anda dengan penyelia saya, Dr. Rapson 
Gomez, seorang ahli psikologi klinikal dengan kepakaran dalam masalah tingkah laku kanak-
kanak dan remaja. Beliau sedia membantu dan mengambil langkah-langkah yang berpatutan 
untuk membantu anda termasuk menhubungi anda . Beliau boleh di hubunig di talian 
0061353279760 (Australia) . Bantuan yang diberi adalah percuma.  
 
Segala kos kajian ini akan dibiayai oleh pihak kami. Sekiranya anda ingin mengetahui dengan 
lebih lanjut lagi tentang kajian inim sila hubungi Dr Gomez atau saya di nombor telefon yang 
diberi diatas. 
 
Saya berharap sekolah anda sudi bekerjasama dengan saya dalam projek ini. Saya akan 
menantikan maklum balas anda.  
 
 
_______________ 
Nina Hafetz  
 
Mahasiswa penyelidik (Program Kedoktoran Psikologi Klinikal) ,  
Universiti Ballarat. 
 
 
Sebarang pertanyaan tentang projek in boleh ditujukan kepada Penyelidik Utama Dr 
Rapson Gomez di fakulti  sains sosial, kemasyarakatan dan kemanusiaan di nombor 
telefon 0061353279760. Sekiranya anda ingin tahu dengan lebih lanjut berkenaan 
projek ini sila hubungi Executive Officer, Human Research Ethics Committee, 
Scholarship and Educational Development Services, Universiti Ballarat, PO Box 663, Mt 
Helen, 3353, Victoria ,Australia. Telefon 0061353279765. 
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APPENDIX I (1) 
 
Variance Covariance Matrix for Parent Ratings of All Participants Based on DSM-IV ADHD Symptoms 
 1 2 3 4 5 6 7 8 9 
IA symptoms           
1. Careless mistakes 0.15         
2. Attentional 
difficulties 
0.05 0.12        
3. Doesn’t listen 0.05 0.04 0.14       
4. Fails to finish 0.07 0.05 0.06 0.14      
5. Disorganised 0.05 0.04 0.05 0.06 0.16     
6. Unmotivated 0.05 0.05 0.04 0.07 0.06 0.15    
7. Loses things 0.04 0.03 0.03 0.04 0.05 0.05 0.17   
8. Easily distracted 0.06 0.05 0.50 0.06 0.08 0.07 0.06 0.20  
9. Forgetful  0.05 0.04 0.04 0.04 0.05 0.05 0.05 0.07 0.13 
 
H Symptoms  
         
10. Fidgets 0.04 0.04 0.04 0.05 0.04 0.05 0.05 0.06 0.05 
11. Leaves seat 0.03 0.03 0.03 0.04 0.03 0.04 0.03 0.04 0.03 
12. Feels restless 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.04 0.03 
13. Difficulty being 
quiet 
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 
14. On the go 0.03 0.03 0.04 0.04 0.03 0.03 0.03 0.05 0.03 
15. Talks excessively 0.03 0.02 0.04 0.05 0.04 0.04 0.04 0.05 0.03 
 
I Symptoms  
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16. Blurts answers 0.04 0.03 0.04 0.04 0.03 0.03 0.03 0.05 0.03 
17. Difficulty awaiting 
turn 
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 
18. Interrupts others 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.05 0.03 
 
10 11 12 13 14 15 16 17 18 
 
H Symptoms           
 
10. Fidgets 0.15         
11. Leaves seat 0.05 0.10        
12. Feels restless 0.04 0.40 0.10       
13. Difficulty being 
quiet 
0.03 0.02 0.02 0.08      
14. On the go 0.06 0.05 0.05 0.02 0.22     
15. Talks excessively 0.04 0.04 0.04 0.02 0.06 0.17    
 
I Symptoms  
         
16. Blurts answers 0.05 0.03 0.03 0.03 0.05 0.06 0.14   
17. Difficulty awaiting 
turn 
0.04 0.03 0.04 0.03 0.04 0.05 0.05 0.12  
18. Interrupts others 0.04 0.30 0.03 0.02 0.05 0.06 0.05 0.05 0.15 
   Note. IA = Inattention, H = Hyperactivity, I = Impulsivity 
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       APPENDIX I (2) 
 
Variance Covariance Matrix for Parent Ratings of Boys Based on DSM-IV ADHD Symptoms 
 1 2 3 4 5 6 7 8 9 
 IA symptoms           
1. Careless mistakes 0.18         
2. Attentional 
difficulties 
0.07 0.15        
3. Doesn’t listen 0.05 0.05 0.15       
4. Fails to finish 0.08 0.06 0.06 0.16      
5. Disorganised 0.06 0.06 0.05 0.07 0.19     
6. Unmotivated 0.06 0.06 0.04 0.07 0.08 0.18    
7. Loses things 0.05 0.04 0.03 0.05 0.07 0.06 0.20   
8. Easily distracted 0.07 0.07 0.05 0.06 0.10 0.08 0.06 0.21  
9. Forgetful  0.06 0.06 0.04 0.05 0.07 0.05 0.06 0.08 0.16 
 
H Symptoms  
         
10. Fidgets 0.04 0.05 0.03 0.05 0.04 0.06 0.05 0.06 0.06 
11. Leaves seat 0.04 0.05 0.03 0.05 0.03 0.06 0.04 0.05 0.04 
12. Feels restless 0.03 0.02 0.04 0.04 0.03 0.03 0.03 0.05 0.04 
13. Difficulty being 
quiet 
0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 
14. On the go 0.03 0.04 0.03 0.04 0.03 0.05 0.03 0.07 0.04 
15. Talks excessively 0.04 0.02 0.03 0.04 0.04 0.03 0.05 0.05 0.03 
 
   I Symptoms  
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16. Blurts answers 0.05 0.04 0.04 0.05 0.04 0.03 0.04 0.06 0.04 
17. Difficulty awaiting 
turn 
0.03 0.03 0.04 0.03 0.04 0.03 0.04 0.05 0.04 
18. Interrupts others 0.04 0.03 0.04 0.03 0.04 0.04 0.05 0.06 0.03 
 
10 11 12 13 14 15 16 17 18 
 
    H Symptoms           
10. Fidgets 0.17      
   
11. Leaves seat 0.06 0.13        
12. Feels restless 0.05 0.04 0.13       
13. Difficulty being 
quiet 
0.01 0.02 0.02 0.09      
14. On the go 0.05 0.05 0.06 0.03 0.24     
15. Talks excessively 0.03 0.04 0.05 0.03 0.05 0.17    
 
   I Symptoms  
 
         
16. Blurts answers 0.05 0.03 0.04 0.02 0.05 0.05 0.15   
17. Difficulty awaiting 
turn 
0.04 0.03 0.05 0.03 0.05 0.05 0.04 0.14  
18. Interrupts others 0.04 0.04 0.04 0.02 0.06 0.05 0.04 0.06 0.16 
 
Note. IA = Inattention, H = Hyperactivity, I = Impulsivity 
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 APPENDIX I (3) 
Variance Covariance Matrix for Parent Ratings of Girls Based on DSM-IV ADHD Symptoms 
 1 2 3 4 5 6 7 8 9 
 IA symptoms           
1. Careless mistakes 0.11         
2. Attentional 
difficulties 
0.04 0.09        
3. Doesn’t listen 0.05 0.04 0.13       
4. Fails to finish 0.06 0.03 0.06 0.12      
5. Disorganised 0.04 0.02 0.04 0.05 0.13     
6. Unmotivated 0.04 0.04 0.05 0.06 0.04 0.12    
7. Loses things 0.03 0.03 0.04 0.04 0.03 0.04 0.14   
8. Easily distracted 0.05 0.03 0.04 0.05 0.06 0.05 0.05 0.18  
9. Forgetful  0.04 0.02 0.04 0.05 0.04 0.04 0.04 0.05 0.10 
 
    H Symptoms  
         
10. Fidgets 0.03 0.03 0.05 0.04 0.03 0.04 0.04 0.06 0.04 
11. Leaves seat 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.03 0.01 
12. Feels restless 0.01 0.02 0.03 0.02 0.01 0.02 0.02 0.03 0.02 
13. Difficulty being 
quiet 
0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.03 0.02 
14. On the go 0.02 0.03 0.04 0.03 0.02 0.03 0.03 0.03 0.02 
15. Talks excessively 0.03 0.02 0.04 0.06 0.04 0.05 0.04 0.05 0.03 
 
   I Symptoms  
         
16. Blurts answers 0.03 0.03 0.04 0.04 0.02 0.03 0.03 0.04 0.02 
17. Difficulty 
awaiting turn 
0.03 0.02 0.03 0.03 0.02 0.03 0.02 0.03 0.02 
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18. Interrupts others 0.04 0.03 0.04 0.04 0.04 0.04 0.03 0.05 0.03 
 
10 11 12 13 14 15 16 17 18 
 
    H Symptoms  
 
         
10. Fidgets 0.13      
   
11. Leaves seat 0.04 0.07        
12. Feels restless 0.04 0.03 0.08       
13. Difficulty being 
quiet 
0.04 0.02 0.02 0.07      
14. On the go 0.05 0.04 0.04 0.02 0.20     
15. Talks excessively 0.05 0.04 0.04 0.02 0.07 0.17    
 
   I Symptoms  
 
         
16. Blurts answers 0.06 0.03 0.03 0.03 0.05 0.07 0.12   
17. Difficulty 
awaiting turn 
0.03 0.03 0.02 0.02 0.03 0.05 0.05 0.12  
18. Interrupts others 0.04 0.02 0.03 0.02 0.05 0.06 0.06 0.04 0.14 
   Note. IA = Inattention, H = Hyperactivity, I = Impulsivity 
 
Appendices 
 
277
                   APPENDIX J (1) 
Variance Covariance Matrix for Teacher Ratings of All Participants Based on DSM-IV ADHD Symptoms 
 1 2 3 4 5 6 7 8 9 
 IA symptoms           
1. Careless mistakes 0.17         
2. Attentional 
difficulties 
0.12 0.15        
3. Doesn’t listen 0.07 0.07 0.11       
4. Fails to finish 0.10 0.10 0.08 0.14      
5. Disorganised 0.10 0.08 0.06 0.09 0.15     
6. Unmotivated 0.08 0.08 0.06 0.09 0.07 0.14    
7. Loses things 0.06 0.06 0.06 0.06 0.06 0.06 0.10   
8. Easily distracted 0.10 0.09 0.06 0.09 0.09 0.08 0.06 0.17  
9. Forgetful  0.07 0.07 0.06 0.08 0.07 0.08 0.07 0.08 0.13 
 
    H Symptoms  
         
10. Fidgets 0.06 0.04 0.04 0.04 0.06 0.04 0.04 0.06 0.05 
11. Leaves seat 0.05 0.04 0.05 0.05 0.05 0.05 0.04 0.05 0.05 
12. Feels restless 0.03 0.03 0.04 0.04 0.03 0.04 0.04 0.04 0.04 
13. Difficulty being 
quiet 
0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.05 
14. On the go 0.04 0.04 0.04 0.05 0.04 0.05 0.04 0.05 0.04 
15. Talks excessively 0.06 0.04 0.04 0.04 0.06 0.04 0.03 0.06 0.04 
 
   I Symptoms  
 
         
16. Blurts answers 0.05 0.03 0.04 0.04 0.06 0.03 0.03 0.05 0.03 
Appendices 
 
278
17. Difficulty 
awaiting turn 
0.04 0.04 0.05 0.05 0.04 0.04 0.05 0.04 0.04 
18. Interrupts others 0.06 0.04 0.04 0.05 0.07 0.05 0.04 0.06 0.05 
 
10 11 12 13 14 15 16 17 18 
 
    H Symptoms           
10. Fidgets 0.10      
   
11. Leaves seat 0.05 0.09        
12. Feels restless 0.04 0.04 0.06       
13. Difficulty being 
quiet 
0.05 0.04 0.04 0.08      
14. On the go 0.05 0.05 0.04 0.04 0.08     
15. Talks excessively 0.07 0.05 0.04 0.04 0.06 0.12    
 
   I Symptoms  
         
16. Blurts answers 0.06 0.04 0.04 0.04 0.04 0.07 0.10   
17. Difficulty 
awaiting turn 
0.04 0.05 0.04 0.05 0.05 0.04 0.05 0.09  
18. Interrupts others 0.07 0.05 0.04 0.04 0.06 0.07 0.07 0.05 0.12 
    Note. IA = Inattention, H = Hyperactivity, I = Impulsivity 
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                                        APPENDIX J (2) 
Variance Covariance Matrix for Teacher Ratings of Boys Based on DSM-IV ADHD Symptoms 
 1 2 3 4 5 6 7 8 9 
  IA symptoms           
1. Careless mistakes 0.02         
2. Attentional 
difficulties 
0.15 0.18        
3. Doesn’t listen 0.08 0.08 0.14       
4. Fails to finish 0.13 0.12 0.10 0.18      
5. Disorganised 0.13 0.11 0.08 0.12 0.18     
6. Unmotivated 0.10 0.09 0.07 0.12 0.09 0.17    
7. Loses things 0.07 0.07 0.08 0.08 0.08 0.07 0.13   
8. Easily distracted 0.13 0.11 0.08 0.12 0.11 0.12 0.07 0.21  
9. Forgetful  0.09 0.09 0.08 0.10 0.10 0.10 0.09 0.09 0.15 
 
    H Symptoms  
         
10. Fidgets 0.06 0.05 0.05 0.05 0.07 0.05 0.05 0.08 0.06 
11. Leaves seat 0.06 0.06 0.05 0.06 0.07 0.06 0.06 0.07 0.07 
12. Feels restless 0.03 0.03 0.05 0.05 0.05 0.04 0.05 0.04 0.05 
13. Difficulty being 
quiet 
0.04 0.04 0.06 0.05 0.05 0.05 0.06 0.06 0.06 
14. On the go 0.04 0.04 0.05 0.05 0.06 0.05 0.06 0.06 0.06 
15. Talks excessively 0.06 0.04 0.04 0.04 0.06 0.04 0.05 0.07 0.05 
 
   I Symptoms  
         
16. Blurts answers 0.04 0.04 0.05 0.05 0.07 0.04 0.05 0.06 0.05 
17. Difficulty 
awaiting turn 
0.04 0.04 0.06 0.06 0.06 0.06 0.06 0.05 0.06 
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18. Interrupts others 0.07 0.05 0.05 0.07 0.08 0.06 0.06 0.07 0.07 
 
10 11 12 13 14 15 16 17 18 
 
    H Symptoms           
10. Fidgets 0.12         
11. Leaves seat 0.07 0.12        
12. Feels restless 0.06 0.06 0.08       
13. Difficulty being 
quiet 
0.06 0.05 0.05 0.10      
14. On the go 0.06 0.07 0.06 0.06 0.11     
15. Talks excessively 0.07 0.07 0.05 0.05 0.08 0.14    
 
   I Symptoms  
         
16. Blurts answers 0.07 0.06 0.05 0.05 0.06 0.08 0.11   
17. Difficulty 
awaiting turn 
0.06 0.07 0.06 0.06 0.07 0.07 0.07 0.12  
18. Interrupts others 0.08 0.08 0.06 0.06 0.08 0.08 0.07 0.07 0.13 
   Note. IA = Inattention, H = Hyperactivity, I = Impulsivity 
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                                                    APPENDIX J (3) 
Variance Covariance Matrix for Teacher Ratings of Girls Based on DSM-IV ADHD Symptoms 
 1 2 3 4 5 6 7 8 9 
   IA symptoms           
1. Careless mistakes 0.15         
2. Attentional 
difficulties 
0.09 0.12        
3. Doesn’t listen 0.06 0.05 0.08       
4. Fails to finish 0.07 0.07 0.06 0.09      
5. Disorganised 0.08 0.06 0.05 0.05 0.13     
6. Unmotivated 0.06 0.07 0.05 0.06 0.05 0.10    
7. Loses things 0.05 0.05 0.04 0.04 0.04 0.05 0.07   
8. Easily distracted 0.07 0.07 0.04 0.05 0.07 0.05 0.04 0.12  
9. Forgetful  0.06 0.06 0.04 0.05 0.04 0.06 0.05 0.05 0.10 
 
    H Symptoms  
         
10. Fidgets 0.06 0.03 0.03 0.03 0.06 0.04 0.02 0.05 0.04 
11. Leaves seat 0.04 0.03 0.03 0.03 0.03 0.04 0.03 0.02 0.03 
12. Feels restless 0.03 0.02 0.03 0.03 0.02 0.03 0.02 0.02 0.02 
13. Difficulty being 
quiet 
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.03 
14. On the go 0.03 0.03 0.03 0.04 0.02 0.04 0.03 0.03 0.03 
15. Talks excessively 0.05 0.03 0.03 0.03 0.05 0.03 0.02 0.05 0.03 
 
   I Symptoms  
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16. Blurts answers 0.05 0.03 0.03 0.02 0.05 0.02 0.02 0.04 0.02 
17. Difficulty 
awaiting turn 
0.04 0.03 0.04 0.03 0.03 0.03 0.03 0.03 0.02 
18. Interrupts others 0.05 0.03 0.03 0.03 0.05 0.03 0.02 0.05 0.02 
 
10 11 12 13 14 15 16 17 18 
 
    H Symptoms           
10. Fidgets 0.09         
11. Leaves seat 0.03 0.06        
12. Feels restless 0.03 0.03 0.04       
13. Difficulty being 
quiet 
0.03 0.03 0.02 0.05      
14. On the go 0.04 0.03 0.03 0.03 0.06     
15. Talks excessively 0.06 0.03 0.05 0.02 0.04 0.10    
 
   I Symptoms  
         
16. Blurts answers 0.06 0.03 0.02 0.02 0.03 0.06 0.08   
17. Difficulty 
awaiting turn 
0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.06  
18. Interrupts others 0.06 0.02 0.03 0.03 0.03 0.06 0.06 0.04 0.08 
    Note. IA = Inattention, H = Hyperactivity, I = Impulsivity 
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  APPENDIX K (1) 
Parent and teacher multitrait-multisource variance-covariance matrix at the symptom parcel level for all 
participants (binary data) 
Variance P IA 1 P IA 2 P IA 3 P HI 1 P HI 2 P HI 3 
P IA 1 0.76      
P IA 2 0.48 0.82     
P IA 3 0.45 0.48 0.67    
P HI 1 0.30 0.33 0.31 0.57   
P HI 2 0.29 0.31 0.30 0.34 0.67  
P HI 3 0.32 0.31 0.31 0.33 0.40 0.69 
T IA 1 0.09 0.60 0.06 0.08 0.03 0.05 
T IA 2 0.12 0.07 0.07 0.08 0.04 0.04 
T IA 3 0.09 0.07 0.07 0.09 0.05 0.05 
T HI 1 0.03 0.01 0.01 0.05 0.04 0.01 
T HI 2 0.06 0.05 0.04 0.06 0.06 0.03 
T HI 3 0.05 0.04 0.03 0.07 0.05 0.03 
 T IA 1 T IA 2 T IA 3 T HI 1 T HI 2 T HI 3 
T IA 1 0.87      
T IA 2 0.77 0.99     
T IA 3 0.66 0.65 0.77    
T HI 1 0.37 0.41 0.36 0.56   
T HI 2 0.40 0.39 0.40 0.40 0.57  
T HI 3 0.39 0.42 0.36 0.46 0.43 0.58 
Note. P = Parent, T = Teacher, IA = Inattention, HI = Hyperactive/Impulsive 
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APPENDIX K (2) 
Parent and teacher multitrait-multisource variance-covariance matrix at the symptom parcel level for boys 
(binary data) 
Variance P IA 1 P IA 2 P IA 3 P HI 1 P HI 2 P HI 3 
P IA 1 0.88      
P IA 2 0.54 1.01     
P IA 3 0.49 0.58 0.74    
P HI 1 0.33 0.37 0.34 0.58   
P HI 2 0.32 0.39 0.36 0.36 0.76  
P HI 3 0.34 0.34 0.31 0.31 0.44 0.74 
T IA 1 0.06 0.02 0.01 0.07 0.04 0.05 
T IA 2 0.09 0.03 0.04 0.10 0.06 0.05 
T IA 3 0.06 0.04 0.03 0.11 0.04 0.04 
T HI 1 -0.02 -0.02 -0.02 0.07 0.08 0.03 
T HI 2 0.01 0.02 0.00 0.07 0.08 0.04 
T HI 3 -0.01 0.01 0.00 0.06 0.06 0.03 
 T IA 1 T IA 2 T IA 3 T HI 1 T HI 2 T HI 3 
T IA 1 1.08      
T IA 2 0.97 1.23     
T IA 3 0.82 0.82 0.96    
T HI 1 0.45 0.48 0.46 0.68   
T HI 2 0.49 0.50 0.50 0.55 0.79  
T HI 3 0.48 0.49 0.45 0.57 0.61 0.74 
Note. P = Parent, T = Teacher, IA = Inattention, HI = Hyperactive/Impulsive 
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APPENDIX K (3) 
Parent and teacher multitrait-multisource variance-covariance matrix at the symptom parcel level for girls 
(binary data) 
Variance P IA 1 P IA 2 P IA 3 P HI 1 P HI 2 P HI 3 
P IA 1 0.62      
P IA 2 0.39 0.62     
P IA 3 0.40 0.36 0.58    
P HI 1 0.26 0.27 0.28 0.56   
P HI 2 0.22 0.21 0.22 0.31 0.56  
P HI 3 0.29 0.28 0.29 0.34 0.35 0.65 
T IA 1 0.07 0.05 0.08 0.06 0.00 0.03 
T IA 2 0.08 0.07 0.07 0.03 -0.02 0.02 
T IA 3 0.09 0.07 0.07 0.06 0.03 0.04 
T HI 1 0.05 0.02 0.02 0.03 -0.01 -0.01 
T HI 2 0.08 0.05 0.05 0.05 0.02 0.02 
T HI 3 0.08 0.05 0.05 0.06 0.03 0.03 
 T IA 1 T IA 2 T IA 3 T HI 1 T HI 2 T HI 3 
T IA 1 0.63      
T IA 2 0.53 0.74     
T IA 3 0.48 0.46 0.57    
T HI 1 0.28 0.33 0.27 0.44   
T HI 2 0.28 0.25 0.28 0.26 0.35  
T HI 3 0.28 0.32 0.25 0.36 0.27 0.44 
Note. P = Parent, T = Teacher, IA = Inattention, HI = Hyperactive/Impulsive 
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APPENDIX L  
 
 
1.0 A Confirmatory Factor Analysis Multitrait-Multisource (CFA MT-MS) Investigation of the 
DSM-IV AD/HD Symptoms Based on Ordinal Data 
 
    1.1 Data screening and Preliminary Item-Parcel Analysis (Ordinal Data) 
Table 1 shows the mean, standard deviation, skewness and kurtosis for parent and 
teacher ratings of all the AD/HD symptoms parcels for all participants, for boys and for girls. 
As indicated earlier, skewness values of between 2.00 and 3.00 and kurtosis values of 
between 7.00 and 21.00 were considered moderately non-normal (Curran et al., 1998). Parent 
and teacher ratings of the AD/HD symptom parcels for all participants and for boys and girls 
based on the ordinal scales were within the normal distribution range.   
 
1.1.1 All participants 
 The parent and teacher ratings of the IA and H/I parcels for all participants exhibited 
significant skewness in all symptom parcels and significant kurtosis in six symptom parcels. 
Skewness values ranged from 0.48 to 0.91 for parent ratings and 0.70 to 1.43 for teacher 
ratings.  The kurtosis values for parent ratings ranged from 0.31 to 0.81 while the values for 
teacher ratings were 0.40 to 2.04. Skewness and kurtosis values were within the acceptable 
range of normal distribution. The multivariate test of normality was significant [s = 14.12, z 
= 33.26, p<.000; k = 210.79, z = 20.28, p<.000].   
1.1.2 Boys 
 Table 1 also shows the mean, standard deviation, skewness and kurtosis for parent 
and teacher ratings of all the AD/HD symptom parcels for boys. As can be seen, all skewness 
values and kurtosis values were within the normal distribution. For parent ratings, skewness 
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values ranged from 0.47 to 0.88 while skewness values for teacher ratings ranged from 0.65 
to 1.36. Kurtosis values ranged from 0.17 to 0.75 for parent ratings and 0.08 to 1.62 for 
teacher ratings. The ratings exhibited significant skewness in all symptom parcels and 
significant kurtosis in three symptom parcels. The multivariate test of normality was 
significant [s = 16.88, z = 20.23, p<.000; k = 206.94, z = 13.22, p<.000].  
1.1.3 Girls 
In Table 1, the mean, standard deviation, skewness and kurtosis for parent and 
teacher ratings of all AD/HD symptom parcels for girls are provided. For parent 
ratings, skewness values ranged from 0.54 to 1.04, while for teacher ratings skewness 
values ranged from 0.53 to 1.30. Kurtosis values for parent ratings ranged from 0.29 
to 1.07 while kurtosis values for teacher ranged from 0.13 to 1.20. Both skewness and 
kurtosis values were within the normal distribution range. The ratings exhibited 
significant skewness and significant kurtosis in one symptom parcel. The multivariate 
test of normality was significant [s = 16.87, z = 22.97, p<.000; k = 200.12, z = 12.53, 
p<.001].  
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Table 1 
Descriptive scores for Parent and Teacher rated IA and H/I AD/HD Symptom Parcels for All Participants, for Boys and for 
Girls based on the Ordinal Coding of the AD/HD Symptom Ratings 
Symptom parcel All Boys  Girls  
 
 
 
M 
 
SD 
 
S 
 
K 
 
 
 
M 
 
SD 
 
S 
 
K 
 
 
 
M 
 
SD 
 
S 
 
K 
 
 
Parent 
               
IA Parcel 1 2.92 1.67 0.59* 0.75*  3.24 1.73 0.59* 0.75  2.65 1.57 0.54* 0.63  
IA Parcel 2 2.98 1.71 0.48* 0.31  3.32 1.68 0.47* 0.17  2.69 1.68 0.55* 0.56  
IA Parcel 3 2.51 1.77 0.69* 0.48  2.82 1.79 0.58* 0.50  2.21 1.70 0.82* 0.63  
H/I Parcel 1 2.08 1.67 0.91* 0.81*  2.31 1.71 0.79* 0.67  1.88 1.60 1.04* 1.07  
H/I Parcel 2 2.47 1.87 0.76* 0.37  2.82 1.90 0.67* 0.27  2.15 1.78 0.87* 0.58  
H/I Parcel 3 2.26 1.90 0.89* 0.42  2.47 1.91 0.88* 0.59  2.07 1.88 0.92* 0.29  
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Teacher                
IA Parcel 1 2.56 2.09 0.84* 0.63  2.99 2.25 0.74* 0.22  2.18 1.86 0.81* 0.78  
IA Parcel 2 2.76 2.11 0.70* 0.40  3.17 2.30 0.65* 0.08  2.40 1.85 0.53* 0.13  
IA Parcel 3 2.28 2.02 0.94* 0.78*  2.64 2.20 0.85* 0.41  1.96 1.79 0.89* 0.71  
H/I Parcel 1 1.62 1.83 1.33* 1.69*  1.83 1.98 1.33* 1.61*  1.44 1.67 1.21* 1.17*  
H/I Parcel 2 1.67 1.93 1.41* 2.03*  1.98 2.16 1.36* 1.62*  1.39 1.65 1.19* 1.00  
H/I Parcel 3 1.55 1.84 1.43* 2.04*  1.89 2.05 1.34* 1.61*  1.26 1.58 1.30* 1.20*  
 
Note: IA = Inattention; H/I = Hyperactive/Impulsivity; M = mean; SD = standard deviation; S = skewness; K = kurtosis; * 
p<.000 
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1.2 A Correlated Trait-Correlated Source CFA Approach to an MT-MS Analysis of the 
DSM-IV AD/HD Symptoms Based on Ordinal Data 
 Using the CFA MT-MS procedures outlined by Byrne (1998, chapter 6), the construct 
validity of the DSM-IV AD/HD symptoms were evaluated. LISREL was used to perform 
preliminary data analyses. Table 2, 3 and 4 presents parent and teacher multitrait-multi-
source variance-covariance matrix at the individual symptom parcel level for all participants, 
for boys and for girls respectively, based on ordinal data.  
 
Table 2.  
Parent and teacher multitrait-multisource variance-covariance matrix at the symptom parcel 
level for all participants (ordinal data) 
Var P IA 1 P IA 2 P IA 3 P HI 1 P HI 2 P HI 3 
P IA 1 2.79      
P IA 2 1.84 2.91     
P IA 3 2.03 2.05 3.13    
P HI 1 1.38 1.45 1.58 2.78   
P HI 2 1.45 1.51 1.72 1.99 3.48  
P HI 3 1.57 1.49 1.82 1.91 2.39 3.62 
T IA 1 0.53 0.43 0.39 0.40 0.54 0.43 
T IA 2 0.57 0.50 0.49 0.38 0.59 0.44 
T IA 3 0.48 0.44 0.38 0.41 0.52 0.49 
T HI 1 0.21 0.26 0.19 0.39 0.48 0.29 
T HI 2 0.30 0.31 0.28 0.40 0.58 0.36 
T HI 3 0.24 0.34 0.30 0.37 0.54 0.32 
 T IA 1 T IA 2 T IA 3 T HI 1 T HI 2 T HI 3 
T IA 1 4.36      
T IA 2 3.89 4.43     
T IA 3 3.59 3.54 4.07    
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T HI 1 2.48 2.43 2.51 3.36   
T HI 2 2.56 2.46 2.57 2.88 3.72  
T HI 3 2.35 2.27 2.37 2.79 3.08 3.39 
Note. P = Parent, T = Teacher, IA = Inattention, HI = Hyperactive/Impulsive 
 
 
Table 3. 
Parent and teacher multitrait-multisource variance-covariance matrix at the symptom 
parcel level for boys (ordinal data) 
Var P IA 1 P IA 2 P IA 3 P HI 1 P HI 2 P HI 3 
P IA 1 2.98      
P IA 2 1.82 2.81     
P IA 3 2.07 2.11 3.18    
P HI 1 1.52 1.46 1.68 2.92   
P HI 2 1.48 1.56 1.84 2.07 3.61  
P HI 3 1.59 1.45 1.83 1.94 2.49 3.65 
T IA 1 0.48 0.37 0.37 0.42 0.50 0.43 
T IA 2 0.54 0.50 0.55 0.56 0.67 0.59 
T IA 3 0.35 0.33 0.30 0.48 0.51 0.46 
T HI 1 0.06 0.16 0.11 0.43 0.49 0.29 
T HI 2 1.10 0.13 0.12 0.32 0.54 0.28 
T HI 3 0.03 0.11 0.13 0.22 0.49 0.23 
 T IA 1 T IA 2 T IA 3 T HI 1 T HI 2 T HI 3 
T IA 1 5.04      
T IA 2 4.65 5.30     
T IA 3 4.23 4.39 4.84    
T HI 1 2.82 2.82 2.93 3.92   
T HI 2 3.19 3.09 3.27 3.50 4.67  
T HI 3 2.87 2.83 2.99 3.33 3.92 4.21 
Note. P = Parent, T = Teacher, IA = Inattention, HI = Hyperactive/Impulsive 
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Table 4 
Parent and teacher multitrait-multisource variance-covariance matrix at the symptom 
parcel level for girls (ordinal data) 
Var P IA 1 P IA 2 P IA 3 P HI 1 P HI 2 P HI 3 
P IA 1 2.47      
P IA 2 1.69 2.81     
P IA 3 1.82 1.82 2.90    
P HI 1 1.15 1.32 1.37 2.57   
P HI 2 1.24 1.28 1.42 1.79 3.17  
P HI 3 1.44 1.42 1.70 1.80 2.19 3.52 
T IA 1 0.35 0.24 0.16 0.22 0.32 0.28 
T IA 2 0.40 0.28 0.22 0.06 0.28 0.17 
T IA 3 0.40 0.34 0.25 0.22 0.31 0.39 
T HI 1 0.23 0.23 0.14 0.28 0.35 0.21 
T HI 2 0.31 0.28 0.25 0.36 0.43 0.31 
T HI 3 0.25 0.36 0.26 0.39 0.40 0.27 
 T IA 1 T IA 2 T IA 3 T HI 1 T HI 2 T HI 3 
T IA 1 3.47      
T IA 2 2.94 3.40     
T IA 3 2.78 2.57 3.20    
T HI 1 2.04 1.96 2.03 2.79   
T HI 2 1.79 1.70 1.78 2.23 2.72  
T HI 3 1.66 1.56 1.63 2.21 2.18 2.50 
Note. P = Parent, T = Teacher, IA = Inattention, HI = Hyperactive/Impulsive 
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1.2.1 Testing for construct validity of traits in the IA and H/I symptom parcels for 
parent and teacher ratings of all participants: The MT-MS Postulated Model (Ordinal 
Data)      
The Multitrait-Multisource (MT-MS) postulated model (freely correlated traits and 
correlated sources) for AD/HD symptoms of all participants, based on ordinal data, provided 
a good fit in an absolute sense. The minimum fit function chi square and the Satorra-Bentler 
scaled statistics were statistically significant at (χ²(df = 40) = 82.05, p<.001) and (SBχ² (df = 
40) = 71.47, p<.001) respectively, indicating poor model fit. However, based on an ordinal 
scale, the CFI value was 1.00 while the RMSEA value was 0.029 at 90% Confidence Interval 
(CI) = 0.018-0.040, indicating very god fit.  
 
1.2.2 Testing for convergent validity: Comparison of individual symptom parcel 
parameters in the parents and teachers sample for all participants based on ordinal 
data  
As indicated by Byrne (1998), convergent validity testing at the individual symptom 
parcel is achieved by examining the magnitude of the trait loadings (Byrne, 1998). Results 
for parent and teacher ratings of symptom parcels are presented in Table 5. The values 
presented are standardized loadings squared. They represent the amount of variance in a 
particular symptom that is due to trait, source and error effects.  
1.2.2.1 Parent rated symptom parcels for all participants  
As can be seen in Table 5, all six trait loadings for parent ratings were significant; all 
three of the IA and all three of the H/I symptoms. Convergent validity of parent rated H/I 
symptom Parcels 1, 2 and 3 were supported due to the significant amount of trait variance 
exhibited at 19%, 40% and 26% respectively. However, the support was reduced due to more 
source than trait variance. The parent IA Parcel 1, 2 and 3 contained 2%, 1% and 1% trait 
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variance and 62%, 62% and 72% source variance respectively. There was no support for the 
convergent validity of parent rated IA parcels due to very low trait variance and greater 
source than trait variance. All six of the source effects in the parent ratings were significant. 
1.2.2.2 Teacher rated symptoms parcels for all participants 
Similar to parent ratings, all six trait loadings for teacher ratings were also significant. 
Referring to Table 5, there seems to be support for the convergent validity of the teacher IA 
trait due to a significant amount of trait variance with IA Parcels 1, 2 and 3 recording 45%, 
45% and 32% trait variance. However, support was reduced due to higher overall source than 
trait variance. There is no evidence for the convergent validity of teacher rated H/I symptoms 
due to the very low trait variance and greater source compared to trait variance. Teacher 
ratings of the H/I Parcel 1, 2 and 3 contained 1%, 1% and 1% trait variance and 77%, 85% 
and 86% source variance respectively. All six of the source effects in the teacher ratings 
were significant.  
 
Table 5 
Variance in Attention-Deficit/Hyperactivity Disorder Symptoms Accounted for by the 
Trait, Source and Error Effects in Parent and Teacher ratings for all Participants 
based on Ordinal Data 
Symptom Parcel                        Trait Source Error 
 IA H/I   
Parent All     
IA Parcel 1 0.02*  0.62* 0.35 
IA Parcel 2 0.01*  0.62* 0.37 
IA Parcel 3 0.01*  0.72* 0.27 
H/I Parcel 1  0.19* 0.38* 0.42 
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H/I Parcel 2  0.40* 0.35* 0.26 
H/I Parcel 3  0.26* 0.36* 0.38 
     
     
Teacher All     
IA Parcel 1 0.45*  0.45* 0.10 
IA Parcel 2 0.45*  0.41* 0.14 
IA Parcel 3 0.32*  0.49* 0.19 
H/I Parcel 1  0.01* 0.77* 0.21 
H/I Parcel 2  0.01* 0.85* 0.14 
H/I Parcel 3  0.01* 0.86* 0.13 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001  
 
1.2.3 Testing for discriminant validity: Trait and Source Correlations for Parent 
and Teacher MT-MS Postulated Model for All Participants based on Ordinal 
Data 
  As mentioned earlier, one should expect low correlations among traits and low 
correlations among sources for discriminant validity of sources (Byrne, 1998). As 
shown in Table 6, there was a low but significant correlation between the AD/HD-IA 
and AD/HD-H/I factors , reducing support for the discriminant validity of traits. 
Correlations were also low but significant between the parent and teacher source 
factors, showing reduced support for discriminant validity of sources.   
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Table 6 
Trait and Source Correlations for MT-MS Postulated Model (All participants) 
 
                                                          Traits                                       Source 
Measures                                       IA                          H/I         Parent                Teacher 
 
Inattention                                  1.00 
Hyperactivity/Impulsivity          0.22*                        1.00 
 
Parent                                                                                         1.00 
Teacher                                                                                       0.11*                     1.00 
 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001 
 
1.2.4 Testing for construct validity of traits in the IA and H/I symptom parcels for parent and 
teacher ratings of boys: The MT-MS Postulated Model (Ordinal Data)              
    The MT-MS postulated model for boys demonstrated a good fit in an absolute sense.  
The minimum fit function chi square (χ²(df = 40) = 43.30, p<.001) and the Satorra Bentler 
scaled statistic (SBχ² (df = 40) = 39.13, p<.001) were statistically significant, indicating a 
poor fitting model. But the CFI value of 1.00 and the RMSEA value of 0.0 (90% CI = 0.0 - 
0.026) indicated a very good fitting model for boys.  
 
1.2.5 Testing for convergent validity: Comparison of individual symptom parcel in the 
parents and teachers sample of boys based on ordinal data  
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Table 7 provides the results of parent and teacher ratings of boys based on an ordinal 
scale.  
1.2.5.1 Parent rated symptom parcels for boys  
For parent ratings of boys, all six traits and source loadings were significant. The 
parent IA Parcel 1, 2 and 3 contained 3%, 2% and 2% trait variance. The source variance for 
parent IA Parcel I, 2 and 3 were 58%, 62% and 74% respectively. As there was greater 
source than trait variance in the parent IA symptoms and low amounts of trait variance, the 
convergent validity of the parent IA symptoms could not be supported. There is, however, 
support for the convergent validity of parent rated H/I parcels due to a significant amount of 
trait variance and greater trait compared to source variance. Parent ratings of the H/I Parcel 1, 
2 and 3 contained 58%, 62% and 74% trait variance and 38%, 35% and 34% source variance 
respectively.   
1.2.5.2 Teacher rated symptom parcels for boys 
           As indicated in Table 7, all six traits and source loadings were significant for teacher 
ratings of boys. The teacher rated IA parcels show support for convergent validity due to a 
significant amount of trait variance. However, there was more source than trait variance for 
the IA parcels thereby reducing support for its convergent validity. There does not seem to 
be evidence of convergent validity for the teacher ratings of the H/I symptoms due to the 
greater source effects than trait effects although there was some amount of trait variance. 
Teacher ratings of the H/I Parcel 1, 2 and 3 contained 38%, 35% and 34% trait variance 
respectively. Teacher ratings of the H/I Parcel 1 contained 74% source variance while both 
teacher H/I Parcel 2 and Parcel 3 contained 86% source variance each. The results for parent 
and teacher ratings for boys provided support for the convergent validity of the parent H/I 
and teacher IA symptom parcels.  
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Table 7 
Variance in Attention-Deficit/Hyperactivity Disorder Symptoms Accounted for by the 
Trait, Source and Error Effects in Parent and Teacher ratings for boys based on 
Ordinal Data 
Symptom Parcel               Trait Source Error 
 IA H/I   
Parent Boys     
IA Parcel 1 0.03*  0.58* 0.39 
IA Parcel 2 0.02*  0.62* 0.36 
IA Parcel 3 0.02*  0.74* 0.24 
H/I Parcel 1  0.58* 0.38* 0.42 
H/I Parcel 2  0.62* 0.35* 0.27 
H/I Parcel 3  0.74* 0.34* 0.36 
     
     
Teacher Boys     
IA Parcel 1 0.44*  0.45* 0.12 
IA Parcel 2 0.52*  0.41* 0.07 
IA Parcel 3 0.34*  0.50* 0.16 
H/I Parcel 1  0.38* 0.74* 0.23 
H/I Parcel 2  0.35* 0.86* 0.12 
H/I Parcel 3  0.34* 0.86* 0.12 
Note:  IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001 
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1.2.6 Testing for discriminant validity: Trait and Source Correlations for Parent 
and Teacher MT-MS Postulated Model for Boys 
As shown in Table 8, the correlation between AD/HD-IA and AD/HD-H/I factors was 
low but significant, denoting reduced support for the discriminant validity of traits. Further 
examination of Table 8 shows negligible correlation between the parent and teacher source 
factors, indicating strong support for discriminant validity of sources.  
 
 
Table 8 
Trait and Source Correlations for MT-MS Model 1 (Ordinal Boys) 
 
                                                          Traits                                           Source 
Measures                                       IA                          H/I         Parent              Teacher 
Inattention                                  1.00 
Hyperactivity/Impulsivity          0.30*                        1.00 
 
Parent                                                                                          1.00 
Teacher                                                                                        0.03                  1.00 
 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001  
 
1.2.7 Testing for construct validity of traits in the IA and H/I symptom parcels for 
 parent and teacher ratings of girls: The MT-MS Postulated Model (Ordinal Data)              
The MT-MS postulated model for girls provided similar results to the MT-MS 
postulated model for all participants and for boys.  The model for girls provided a good fit in 
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an absolute sense. Both the SBχ² ((df = 40) = 64.31, p<.001) and the χ² ((df = 40) = 64.64, 
p<.001) were statistically significant, again indicating poor model fit. However, the CFI 
value obtained was 1.00 while the RMSEA value obtained was 0.064 (90% CI = 0.049 – 
0.079), thus revealing a good fitting model for the girls’ sample.   
1.2.8 Testing for convergent validity: Comparison of individual symptom parcel 
parameters in the parents and teachers sample for girls based on ordinal data. 
Table 9 provides the results of parent and teacher ratings of girls based on an ordinal   
scale.  
1.2.8.1 Parent rated symptom parcels for girls  
 For parent ratings of girls, an examination of Table 9 reveals five trait and all source 
loadings as significant. The trait loading for parent H/I parcel 3, however, was not significant. 
The parent IA parcel 1, 2 and 3 contained 35%, 29% and 29% trait variance and 34%, 31% 
and 38% source variance respectively. There was support for the parent IA parcels as trait 
loadings were significant. However, support was reduced as Table 9 showed more source 
than trait variance.  There was no indication of support for the convergent validity of parent 
ratings of the H/I trait due to very low trait variance. Parent ratings of the H/I parcel 1, 2 and 
3 contained 2%, 1% and 0% trait variance and 58%, 62% and 64% source variance 
respectively.  
1.2.8.2 Teacher rated symptoms parcels for girls 
As shown in Table 9, for teacher ratings, four traits and all source loadings were 
significant. The teacher IA parcel 1 and 3 exhibited non-significant trait loadings. There was 
no support for the convergent validity of the teacher IA symptoms due to lack of trait 
variance. The teacher IA parcel 1, 2 and 3 contained 0%, 1% and 1% trait variance and 90%, 
79% and 77% source variance respectively. There is evidence of convergent validity of trait 
for teacher H/I parcels due to significant amounts of trait variance present and equal amounts 
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of source and trait variance. Taken together, results supported the convergent validity of 
parent IA and teacher H/I symptom parcels. 
 
Table 9 
Variance in Attention-Deficit/Hyperactivity Disorder Symptoms Accounted for by the 
Trait, Source and Error Effects in Parent and Teacher ratings for girls based on 
Ordinal Scales  
Symptom Parcel                        Trait Source Error 
 IA H/I   
Parent Girls     
IA Parcel 1 0.35*  0.34* 0.31 
IA Parcel 2 0.29*  0.31* 0.40 
IA Parcel 3 0.29*  0.38* 0.33 
H/I Parcel 1  0.02* 0.58* 0.40 
H/I Parcel 2  0.01* 0.62* 0.37 
H/I Parcel 3  0.00 0.64* 0.36 
     
Teacher Girls     
IA Parcel 1 0.00  0.90* 0.10 
IA Parcel 2 0.01*  0.79* 0.20 
IA Parcel 3 0.01  0.77* 0.22 
H/I Parcel 1  0.32* 0.50* 0.18 
H/I Parcel 2  0.41* 0.38* 0.21 
H/I Parcel 3  0.52* 0.36* 0.12 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001 
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1.2.9 Testing for discriminant validity: Trait and source correlations for 
parent and teacher MT-MS Model 1 for girls based on ordinal data 
 As can be seen in Table 10, the correlation between AD/HD-IA and AD/HD-H/I 
factors was low. The discriminant validity of traits was supported as correlations were 
minimal. The analyses also found a low but significant correlation between the parent 
and teacher source factors. This finding indicates reduced support for the discriminant 
validity of sources.  
 
 
Table 10 
Trait and Source Correlations for MT-MS Postulated Model (Girls) 
 
 
                                                          Traits                                           Source 
Measures                                       IA                          H/I         Parent                Teacher 
 
Inattention                                  1.00 
Hyperactivity/Impulsivity          0.18                         1.00 
 
Parent                                                                                          1.00 
Teacher                                                                                        0.10*                     1.00 
 
Note: IA = Inattention; H/I = Hyperactivity/Impulsivity; *p<.001 
 
Appendices 
 
303
 
